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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a method of driving a light emitting 
device capable of obtaining a constant luminance without being influenced 
by temperature change. 



SOLUTION: A current mirror circuit which is formed by using first and 
second transistors is provided for each pixel. The transistors of the 
ci rcui t are connected so that the! r drain currents are kept at 
approximately equal values regardless of load resistance. By controlling 
the OLED driving current employing the circuit, occurrence of variation in 
the OLED driving current caused by the characteristics of the transistors 
Is prevented and constant luminance is obtained without being influenced by 
temperature change. 
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S9 ld^WrsS»SK*> ffi»iSBA<!:P?^o ^fc. il^ 

[0 0 4 2] •zjso. :^^m<Dmi(Dm^(Dmmx\t. 
nmi^t. m9hmBx^^m2<D^^9 2f)^(h(Dnm 

Izt^^. *{r^3t?g^9 3{rtt*&^n-5, ^3tlg^9 

[0 0 4 3] *«W(D^io«l«oi®iRf::43iiTt). 0 

2 7 (A) \Z7r:Lrzmm<^^^\Z. S 1 (D^gt^ 2 <7) 

?&(D(.i-rn7:r^-;&c^^ &<o4*ttd«-rn'5 c <>: o . 
2'o<D^m\z:h»^i^^<D;^^>7.f)mn. mwiMBf)^ 

^^ytm'^\zmii^^ti^nwtu<D±^:^f)mm(Dm\z 
^rznu<u^ctf)^^^o L^^L. ^m^xh^om 
W]^Ax^$>^m2(D^m9 1^^^. ^^mf-ssiz^ 
m^ti^mmijt. ^^(Drn^z^^^^nrizmmo^ 
mizmzti^. "tLx. ^ytm^\z\tmmi^ tmmii 
^^t>itrz:Kt^(Dmmf)mm-^n^rzi5b. ^^<Drn 
\zmmt^^^m'!'\z9^m^n^mmmo\i(b^^^. 
m2 7 (A) \z7r:Lrzmm\z]t-<f^^^^mm\ztf9x^c 

Zt^^Xt^o 

[0 0 4 4] *«§«CO||2(7)«RK(7)«^gS«, mm\Z 

m^-^nfznm^m&iz^t^Lx^nr^^ i 
t. mtmmizmf^^nrzmm^mmz^ti^Lx^m 
u^f)^'D^»W'^nrzm&\zj$;\:^rz:kt^(Dmm^ 

%^m'f'\zm-r^2(D^mt^. mmizm^xi^^^o 

[0 0 4 5] 036 H*^BJo^ 2 <Dm^<Dmmf)^^'t 

^^Sit. ^(D^^m^f^tO^m^^^zrayC^^XTnto 

:^^^<Dmm6o\t. mm6o\zmt&^nftmm^nEE 

\z^^Lxuwr^^i<D^me i^^Lx^^^. 
T. mKD^me ix$>^mi^^^m^^At\^z<o * 
fz. mm6o\t. mmmmizmt^^ntzmm^mmz^ 
t^Lx^WL. rji:}^^^'Dt&^n^nrzmf£izjtcrz±t 
^(Dmm^^^m'f-6 3\z^tm2(D^^6 2^mLx 

t/i^o -9^01120^^6 2ti, ^m^X&r)i)^'DmWi 
^Tt)^^. U^^:XT. ^2(7)^^6 2 7&t^r-r'5aiftSB 

[0 0 4 6] -^^0, :^mM<Dm2(Dmf^<Dmmx\t. 
mm\zmi&^tirzmm^f^i <D^&tm2<D^m(Dm:^ 
\z^^^xmf£\z^^L. B&mK^zjt^\srzmmuf3^. w. 
2(D^iSL<^mmm^^%%mi'^3\z^^&-^n^. ^yt 
m^6 3ti. mmi2\z^D't(D»mf}^^ib'hn^o 

[0 0 4 7] ^^BM<D^2<Dmf&<r>mmxit. 027 
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(A) iC^LfcHJgOJ^oH. mi<r>^WitW,2(0^WL 

i&^i^it^nrzm&\z^^\:rz:kttsx'&^<Dx\ 
rtwzm^t^^^m'f'izmi^^n^mmmcDiiih^^ 
^, m2 7 (A) \zmLrzmm\zit^m^i^mm\z^^ 10 

x^zti)^xt^o ^fz. mmizmt^-^ntzmm^t. m 

[0 0 4 8] ^^m^f)^^^t^m(ommzn^ 

r^^^mmt. ±mLrzmi(D^&Rzsm2(D^m^ 
^mm^z^LXi^^tiiitAK. ^^m^^^Lx\^^u<t 

f)m^^nrzVtmx$>oxh^^^L. mmmmtu^m 
mm^j^mLrzmx$>ox. /^^-r^>^Lxmmmm 20 
^m^-r^m<D^ti^x^^xh&\^^L. $>^^^mmt^ 

$>X\t^i>. 

[0 0 4 9] ^fz. ±fBmiB:^^2 0^fi£0*%B^CD 

mmxiit. mi(D^m^z:ii^^xmm^zm^^tirznm^ 
mm\z^^t^mz. mmizm^^^ntzmmi^myti^^ 
\zmnu^\ Xr>x. m^^nrzmmf)^^^t^^nrzm 
mf}m^r^^x<DmBm. ^y{:m^<Dmm\zi^:^^n 

Ltz^^oXs m2 7 (B) ^ZTskLtzmmtlt^ 

X. mi&^nrzmmf)^i=>&^^ti^mEEi)^^<^m'r^ 
(Dx\ mm^m^iht^mm^m<r^ctf)^xt. mm 30 
mm\z^i^^xmmmm^nxL^v<D^&3<ctf)^x 

[0 0 5 0] ^fz. '^^twimz. mmx:hm(D^^m 
m<DmM.hmta.mxx\^^^o rut:>%. TFTCD^^f)^ 
mmmziii^^if^xi^^x^. m&xtim<D%^^m\zit 
^xmmrB^x^^m^(Dm^\zii^^t^^^i:^<D^^ 
<z.t'f3^x^6o ^fz. m2 5\z^Lrzm&Atim<Dm 
^<7)TFT5 1 ^mmm^xmr^^-tttzttizit^x. 
^^m=i'(D'^itiz^^mmoi&T^m^^z.tt)^x€ 

^<D^m^^ctf)^xt. ^rzum(D±mz^'oxim 

[0 0 5 1 ] 

SBTfeD. n^<Dmmi 0 if}^-^h^)^7.mzmf^^ti 
Ti^^So ^rzi 0 2iftm^^^mW]^^. 1 0 sti^si^ 

10 0S2] ui5m2x\tm^mmW}\si^io2t^^ 50 
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nffiifciHiKi 0 3;&^ mmmi 0 otmcmw.±\zm^ 
-^nxi^^f}^. ^^m\tz,(Dm^^zm^^ritj.iK im 
sffiiftiHiK 1 0 2 t^^mmw)^^ 1 0 3 tt}mm^ 1 

OQtScf^^m^±\zm^^ti. FPC^a)u^^^- 

^ift'Lx. mm^ioott&m^tix^^xhAi,^. ^ 

fz. m2x\tf8^mmW]m^l 0 2t^^f^mm\B\mi 

0 3tii::)0'oigtt6nT(^^^7&^ :^mM\tc<Dm^iz 

m&^nt£^\ m^^BifiiHiKi 0 2t^^mmw}^m 

1 0 3(^g:tll5lh#?5iftJc(iiS^'r^:ich7!i^T#'5o 

[0 0 5 3] u^:^BMmm\z^^^xmmt\t. mztm 
oui^mon^m^mm^M^r^. mz. ^om-rt 
\t. mf^Lx^^Tjii^ntm^M^r^. 

[0 0 5 4] ^rzm2x\t. mm^i 0 o\z\t. h^l 
xi^^u^>/)^. m^ms I'^sx. mmmv i--vx. w, 

1^S«G1-Gy, m2*2E«Pl-Py, mS^S 

^^t\m^ts.\^^. ^tzcn^(r>um^»z^ir±xm\.x 
tmn^tix^^xhSi^^. 

[0 0 5 5] mMMv 1 -V X \m^(Dmmz^ftnx 

^^mz^Xh^o\zLXh^\^^. 

[0 0 5 6] ^mmm\zi6\.^x%mt\t. mzm 

[0 0 5 7] mz\z. m2X5r^\.rzmm\ 0 iopli^ 
^fijc^^-r* ia3[c^-rii^i 0 Hi, m^ss i (s 

l-Sx<^'5'^0 1^) , ^l^SEi^G j (Gl-Gy 
0)^-^(7)10) , ^2^g^P j (Pl-PyO^^CO 
10) . m^^^UR] (R l~Ry(D^^(7)it:>) R 

[0 0 5 8] ^fcliPgl 0 n^. hy>i^X^T T 1 . 

K^>vX^Tr2. K^>vX^Tr3, h^>vX 
^Tr4. h'7>vX^T r 5, %^5g^l 0.4RO:« 
^#^fil 0 S^^TLTl^-Sc 0 S\thy>i^ 

X^T r IRCXT r 2 (Dtr- h t'J-7.<Dfk^(Dm& W 

[0 0 5 9] h^>vX^T r 3CDy-hJ^mi^SlSl 
G j '^LTh^>vX^T r 3(7)7 

[0 0 6 0] u^^^mmx\t.. n=^^^)vmvvy'j 



( 8 

13 

[0 0 6 1] h-7>vX^T r 4(7)y-hli. 

[0 0 6 2] hyy'JT.^T r 5CDy-h\t. ms^^ 

[0 0 6 3] hy>i^7s^T r 1 thy>i^X^T T 2 
1 ih^>vX^Tr 2<DV-X«. ^llSSiglV i 

[0 0 6 4] 1 0 5 fj^^-r^ 2 ^(Dmm\t. - 

;^tih^>vX^T r 1 ^ h^>vX^T r 20y-h 20 

[0 0 6 5] ^ytm^^i 0 4\mmti^m^mLx^ 

^m^^i^mmtmz^. mm^mmmmtLxm^^m 

[0 0 6 6] mmuv i <^mE mmmE.) \t-^(D^ 
^\zmznx\^^^o ^rzMi^mmcom&h. -sojs^ 
izmztixi^^^o 

[0 0 6 7] ;^j::fe. hy>-JX^TTlRZfTr2\tn 
ii^^X^!^^\ fztzL. hy>i^X^T T IRl^T T 

2<Dmmtmux$>^o ui^. mm^mmmmtLxm 
^m^^\^mmti.xm^^^m^. h^>vx^T 

r IBlD^T r 2\tp9'^^)mh y >i^7.^X^^(Dt}^ 

mnrntLxm^^^m"^. hy>z^7s^T t irz^t r 

2\tn^^^^)mhy>z^X^X^^mm^L^\ 
[0 0 6 8] h'^>vX^Tr3, Tr4, TrStl. 
r\^^^)mhy>V7.9 tx>'^^r^-)Vmhy>V7s^ 
coi:*.^>Tt)Slio 40 

[0 0 6 9] :k\z. t^'^momm(o^^^m<ommzr:> 
i^T. 04. m^^m^^xmrnt^. t^%m<Dm\(Dm 

^(D^^^mommt. ^y^xDmrnrnzm^^ih^m 

mzY- vtmm'^nx^^^hyy'j7.^t^^x^y<D 
^m\zh^mmt. oNT^To mz. ^^mtm^-^ 

^nx\^^hhy>v7s^ti^±x^y<Dii^m\zh^mN^ so 
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^^fB^TdlC^fett^ h^>vX^T r 1 tVy>z/X^ 

TT2(Dmm^. mmzfr^btzmxh^. 
[0 0 7 0] ^-r. iy^>Eomm\z:h^^xmtji^^ 

t. ^i^s^Gi, m2^^mp itmn-^n^o <k 

oT, hy>z^7.^T T 3thy>i^:^^T T 4t)^:t> 
\zts:^. ^3*l£)flRl«SJ?$tlTl^;ft(/><7) 

X\ h^>vXr$^T r 5(i;t7{I/j:-DTl/i^o 

[0 0 7 1 ] ^Lx. immmm\si^i o 2izxtf^n 

-vxoPb^[c. ^ti^nidy'yi-mmzf&crznm (« 
T> tmmmi c) ^^^n-s. T^tij^Wifflstiisi^^rM 

[0 0 7 2] ms (A) (C, »^ii^»5MTaJCi5li 

X. mnms i {rfx^m^ji^u/t^^sssi cam 
ntz^^o. m^io KDm^m^mr. i o 6««rp) 

^fc, 1 0 7 ttft^SBSjlHlK 1 0 2;d^Wf SSt* 

[0 0 7 3] K^>vX^T r 3«:t><7)tfe^tC^'6(Z) 

n^t. mnmmi c\thy>'y7.^T r lcDKU-r> 
t'J-X<0?^\zmn^. C(Dtthy>iyX^T r 1 

Tr l(^y-hmffiVcsHl[^Ml c(lJ;oT^^^o 
[0 0 7 4] ^LTh^>v;^^Tr 2<7)y-hli. h 
^>vXi5^Tr loy-McSj^$nTliSo h 
yy'yX^r r 2(DV-7.}its h y >i^X^ T r 1 (DV 

l(^y-h®JE«, ^C0S^h^>vX^$^Tr 2(0y- 

mmt. h^>vx^Tr looKu-onasjiit^^j-r 

h-7>vX^T r 1 (h H^>vX^T r 20HK >m 

[0 0 7 5] -ebT. h^>vX^57T r 2CDKU-r >m 
m I : «%3fe*^ 1 0 4 (IgStl'So ^Tt^^JlSStl-SS 

^ti. ^mmmi o 7 \z^l.^x^^^r^rzm^mml c 

mmx^^m^f-i 0 4\mytt^. ^^tm^f-izmn^m 
rM^^o\zmou<m^-Drzo. ^^m'¥^\zmn^mmi!i^ 
m/u7^(D:^fi]\zmnrzKit^m^\t. ^ytm'j^io 

[0 0 7 6] iy^>is<Dmmz^i^^xm^j^^mN\T 

af)mj't^t. ^i^^^Gi. m2^^mp Kom 

l^^WiGlJ:0h9c\zm7-r^<Dt)m^L\^^o tSiifU 
i^hy>z^7.^T r 3f)^^\Z:i-yiZU-:>XL^^t. « 
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mTat)mt&^n. si^s^g2. m2^^up2f}^ 

vX:$^Tr 3^^^>vX^T^47&^x^>lC/J:-5. 
[0 0 7 7] ^LT, m^«IR»[Hl8S 1 0 2lCA:^^n 

[0 0 7 8]:;^ll. 2y-(>E(Dmm\Z:fDl^xmt^i^^ 
[0 0 7 9] 1 ^<>i(01i5fetC43liTS^ii^ 

K^n. \y^y^(nm%\z^^^xvvyv7.^T X ^ 20 

^^;r>(l?^j:5o ^J:i5. ^ 1 ^Si^G 1 &i;m2 ^SEi^P 
\\tWR^tiX\i^f^^^^(^X. h7>vX3^Tr 3Rt^T 

[0 0 8 0] m% (B) fC. S^S8r«1Td(c43tt^iii* 

J^t;h^>vX^T r 2 0V-Xt^mzlJ^V i 
[0 0 8 1] -:^h^>vX^T r K T r 2JC*5liT 

i^\zm^%m.\ c\z^>^ztz.-x^^\z\m^ 

nrz^^X$>^. ^Tz. hy>z^7.^T X Sf)^:t>U(D 
X. h^>v7.3^T r l(OKU-r>fl[atIi hy> 
i^Ts^T X 2<D\iU-(>nmi,\t. ^\Z^^^^10 

mit^^t>'ttrzmm(D:kt^\zR.^orz»&x. 

1 0 4«^3tT§« 

[0 0 S 2] ^bX2y-i>^(Dmm^Z:^^^Xmt'^^ 40 

mm\z. f^3^^mR2fim9i^ti. Vy>v7.^i:x 
st^-ty\zf^^. uiD. ^i^aj^G2RD^^2^iE^ 

P 2\tmjSi^nxi^^Ui^^(0X\ hy>i^:^^r x srzs 
T X 4\t'ty\ZU-:>Xl'^i>. ^LX. HUOSiJltl, 

t. \'u^>mmu^'^t)itrzmmm^mf'i 0 4 
\zMn. i&^ytm'Fizmn^mmo:>:kt^\z^^orzm 

[0 0 8 3] -€-LT. 2 ^•OSOpjgtC^O^TS^ffl 50 
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>gcoil^^Tlilca*aiPBlTd;&^B8te$ti, IMLtz 

[0 0 8 4] mt^^^mfAT at. ^w^m^Tdtmi 

[0 0 8 5] u^. ^%m'f'\zmn^m.m,(D:k^^\z^ 
^^Tzmmx^ytm^i 0 4f)myt'^^(Dx\ &mmo 
f^m\t. ^^mmr (wziii^i^^ytm'f'izmn^mmo 

K u< >iat I . (D^t-^iz^^ofzmmx^^tLxi^ 
^f)^. ^<D9sm\z^x^s^m\t. m^(D/^^j\^x\tmu 
xt^mm\zn^'$\,>t^?iibtii>. u^fuio. wAtfv 

GAtit 4 8 0 >(Dli5!l;&^ii5gg5JClStt6nT:fe 

0. ly^xDmmomts^^mmr a\tiyu-Am 

fs\oi/4sommt$m\zn^^\,^i!f^ibx$>^o 

^. mti^^mmr a\z^{f^^ytm'f'\zmti^mm(D 

[0 0 8 6] :^nm<omnDm^<ommx\t. ^^sbh 

\z^\^^x^^^^\zmn^mm\t h- k >m«t i . <t , 

^mmf)^\^u<>^mit(o^\z^^Lx\^'^u^\ 

tz^. Vy>'J7.^i: X I tVyyz^Ts^T X 2<D^^ 
t'^'fnx. h^>v7.^Tr l(^Kl/-r>^MI,fr^ 
t^hy>i>7.^T X 2(D\^U-(>mmii(Dltt}mm 

FflTS/ctoTt). ^ytm'^\zWLti^mm(Dmi)mmmx 

[0 0 8 7] ^ft. ^^m(Dmmx\t. mtji<^mf'n'\T 

"f-izmnxi^^u^^ x-Dxm^umwi^mz^-Dxmm 
izmmt^^^^n. h7>vx^T r i(7)Ku-r>i[«£ 
^mti^ctxy- hmE:f)^mtL{t\:^X'f)^^. ^<d 
m^'k'^'rh^x(Dm^\t. ^%m'f'(r>^m\zi^i^-^n 
ui^^o Lfzi^^-ox. u^(Dmmt^^x. ^^^titzm 

f)mm-^tixL^o<Dm<z.tt)^x^^o 
[0 0 8 8] ^fz. '<it^tmm\z. mrMxtim<D^^^ 
m(of\ij^hmt2mxx^^^o rut^^. TFTo^i^t)^ 
mmmzit^b-oi-^xi^xh. SEA:/3^o%5tsgnit 
-<xmmmx^^m^(Dmm\z{t^'D^f)i^c^<D^m 
<::tfi^xt^. ^fz. m2 5\z9riLftmE,xtim(r>m 
m(DT F T 5 1 ^ummmxmi^'^-±rztt\zit-<x. 
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[0 0 8 9] ^nm(Dmm\Z:B^^X . K^>vX 

t>^-;&«h5>vX^T r 10y-hRtXK9>vX 

m\tc<Dm^\zfSi&^nu^^. ^^mo)mi(Dmf&(Dm 

[0090] O^O, Tr3, Tr4, TrSJi. Ta 

x\ms (A) <D^y\zt&m^ti. Tdr\ms (b) 
<D^o\zt&m^tix\^^n{iSk\^\ ^ft. Gj, pj, R 

)\t3:^m\<DmUttj,oX\^^i>ffi. t<!:86Tl*^2 

[0 0 9 1] mmommz) ^'^m(Dmmx\t. 02 

^m^iz'oi.^xmm-t^. 20 
[0 0 9 2] me\z. m2X7f^iyrzmmi o ios^li^ 
m^K^^To Ei6{c^i-ii3Ri 0 i\t. m^t^s i (S 

l-SxcD'5'^(^ !-::>) . ^l^^i^Gj (Gl-Gy 
(00-^(0 1^) . m2^^m,F ] (Pl-PyO^^O 
It?) , ms^ajBRj (R 1'-Ry0'5-^010) a 

[0 0 9 3] ^fcllfgl 0 U^, h^>vX:$^TrK 

^Tt4. hy>i^7.S^T t S^>vX3^Tr6, 30 
^ytm^2 1 4&UC«^§S2 1 S^WLTl^So «}f 
$S2 1 5«h^>vXi$'T r IRtXT r 2<^y-h« 

[0 0 9 4] h^>vX3^T r 3CDy-htimi^dgi^ 
G j JrjSSS^tlTViS, -eLTh7>vX^T r 3 0V 

0. t)^-:Slth^>vX5^T r IJta^T r 2(Dy-X 

[0 0 9 5] h^>vXi5^T r 4(^y'-Mj:. ^2^^ 40 
} izmt^^nx^^^o ^LXhy>z^X^T r 4(D 

[0 0 9 6] h^>vXr$'T r 5<oy-h«, m3^g 
iSR j (I^l^^nri^'S, -^bTh^>'>*X^T r 5(0 

r 2(Dy-X{C, 'b'P-;^{i%3tm^2 1 4 0@i^«ffi 

izmtf^^tixi^^h. 

[0 0 9 7] h^>xX^Tr 60y-hti, S3^S 50 



i^R j (I»3B!^tlTli«». -e-LTh^>i^X5'T r 6C0 

[0 0 9 8] h^>vX^Tr 1 i:h^>vX5^Tr 2 
X5^Tr lcoHU^>ti. HiSiSV i liSl^^nTU 
[0 0 9 9] ffi^^S 2 1 5 Ti^^-r-s 2 'ocomwt. - 

-^\thy>i^X^T T IRZST T 20tr-h\Z. ho- 
:^\thy>z^7.^T r IRUT r 2 <7)y-X tl^glgg^n 

[0 10 0] mmmy i omee immmm) ti-S(7)iS 

[0 10 1]&43, h^>vX5'T r IRtXT r 2«n 

2<Dmmtmcx$>^. u:^. mm^mmmmtLxm 
t^m^^\^mmtLxm\^^^m^. h^>vx^T 

r IRZfT r 2 l^n ^-v^^^Jl^^ h ^ > vXi§^T$)^075t 

mmmtLxm^^^^m"^. h^>vx^Tr iRyJTr 

2\tD^^^)imhy>z^Xi^X^^(Df}m^Li^\ 
[0102] h^>vX^Tr3. Tr4. Tr5. T 
r6«, n5^r^;Hyh^>>^X^<hp^-\'^;i/^h^ 
>vX^(Di:-&^-et)fili. ftfiLs h7>vX^Tr 
5^:Tr 6 h;^^^ 3 ^g)^R j (ig^^^^tlT 

\^^^rcib. 'tom&^^C\zr^o h^>vX^Tr5 
oy- h <i:T r 6 oy- hj&^l^ i;iBSirSjK$nTli/j: 

[0 10 3] 'A\z. :^mm<Dmmo:>%^&m<DW}mz^ 
mt. m3\z7r:Lrzmmcr>m'^tmm^z. «^i^^«8r«i 

[0 10 4] mi-33tSc)St'EnjD$n^mffifc 
ztf)^xB^. ^rzm7i,t. ^6\z^.Lrzmi^(D. 

jii^^mmT a t^TTsmmr d ic^stts h y > vX^T r 
1 <i: h7>vX^T r 2(7)SifSS:, fSmZTPiLtzmrBb 

[0 10 5]^-^. 1 ^-r >@Oil^t::*3iiT®^>x^ 

m3^MURi\tmii^tixi^^ui^<r>x\ hy>v 

[0 10 6] ^LT, m^mmmmmi o 2\zxfi^n 
h\zy'^m^\zm':s^. m^usl-'Sy.tm,um i 
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c j&^ssns. 

[0 10 7] m? (A) \z. S#iAi^^rBlTal;:*5(/> 

[0 10 8] hy>i^7.^T T 3\t:i-><D^m\Z&^<D 
Z.<Dtt hy>i^::^^T r I {t. y-h^KU^> 10 

[0 10 9]^LT, hy>i^7s^T T 2<Dy-h\t. 
h7>x7.^^Tr lOy-hira^jK^nXt^i'S. ^fc, 
>7>vXi$^T r 2<Dy-;:^«. h5>vXi5'TrlO 

[0 1 1 0] ;^cC*5. »#i^-5^^.TaT^^, h^>>^7.^$^T 20 

T, hy>i^:^^T T 2\z\'i"i>mm\mnr^^\ 

[0111] 1 ^OSOH^lC^ol^TS^ii^SBraT 
a?5^jK7T^<i:> Hl^^E^Gl, ^2^iE)BPlC0S 

l^^i^G li:0^5tfrj^T-r6cO;5^M^LVi. ;^j;-tf;^j: 

Jt§»2 1 5 0mffif35«T r 4$jioTSnTL^'5*^^ 

T^^o ^LT. 2 ^-f >SOiS^fr*5liTS#i^.^^ 30 
mTaf)mi^^n. mi^S£i^G2. m2^fi^iP2?5t 

vX^T r 3 i h^>vX^T r 4 7!i^:t >JC;^^So 

T, m3^^i^R2t^ilJ^$nTU;^ctl^<DT% h^>v 

[0 112] -?-LT> m^mm&m^i 0 2JcA*$n 

n^o 40 

[0 113] ^LXs 2y-(>^<Dmm^zi^^^xmtjh 
^<ommi^xm\zst&^mmT a^mt&^ti. ±mL 

[0 114]-;^. ly^ >E<DmmiZ:fS^^Xmtji-^ 

mriiTatmi't^t. 'A\zm7nmmT6f)mttb^n 

X^T r 5. T r 6f)^:t>{ZU^. Uii. Sl^ic«IG 
lRt^m2^g«iP IttSSJ^tlTl^/cC^^OT. hy> 50 
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[0 1 1 5] 07 (B) \z. mTikmrB^Tdiz^if-f^mm 

T T A\t:^y<D^mzh^. t,tL. h7>vX^Trl 

-BiXSVyyvTs^T T 2<nv\^^>\tw&mv \ \z^m. 
^nxijo, <€igmEE) id^^A^nrti 

[0 116] -:)^h7>vX^'T r 1, T r 2tI*5liT 

y-hmmd^h^>vXi$'Tr 2ic#x.e>n^. 

r 2C0HU<>{j:Si®;^V i J-}ilgJ^n>5<7)T. h^> 
vXi$^T r 2<0KU^>®^ti. h^>vX^TrlO 

^ h 7 > vXrJ' T r 2 <7> K U-f >aifi«SUlz^ L < /j: 
0. I,= I, = I cttl^, 

[0 117] ^fz. Vyy'JTs^T r Sti^^>U<DX. 
h^>vX:^T r 1 Oh-U^>mMl, h^>vX 
^Tr 20HU<>mSi£lifi. i^H^7t^7 (CSStl^ 
€jjfttLT5£5t5B^2 1 4ICiffin^o cfcoT, ^tkMH 

'li:fc:^^^<?)m«:7&^%7t^^2 l 4(i«tn, K^^tSIT- 

4;5^^^-r^o 

[0 118] ^Lx I y-(>^<Dmm\zt6\.^x^^^mm 
Tdtmih-^n^t. '^\z2y-{yB<Dmm\z:i^^^x^ 
7t^9mrdtmib^ti^. ^Lx\y^y^(ommtwi 

mz. m3^^UR2tm^^tl. h^VvX^Tr 
5. T r 6;:i^:t>{c;^cC^o ^ 1 *1£«IG 2 RO^H 

2jtSEi^P 2«S*?$nT(ri7^t(ri<7>T, h7>vXi$^T 

r SR^T r 4tj::t7tC/ci:oTl/i^o .^oT. U-T > 

[0119] -?-uT, 2y^>^<omm\z^^^xm7hm 

[0 12 0] m^]h^mmT at. ^9r.mf^T6tmj 

\z^\^^x\':>ommtm^^'^ti^. ^Lx. 'A<Dy\^- 
X. hmLtzmmm^'&'^ti^. 

[0 12 1] f^^. ^itm^\zrkn^n.mo-k^'^\zM. 

^^ftwmx^9tm^2 1 4f)m^'t^<Dx. ^mm<D 

[0 12 2] ^^^(0^ I <Dm^<ommx\t. ^^8Br«i 
\z^\^^xmytm=!'^zmn^mm\t h k >nm i , ^> 
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•r h ^ > ^ T r 2 CD H u-f 1 1 (nvctmn 
[0 12 3] t.fz. m^'iL^m^i: 

alI*5l^Th^>v;^^T r 1 H UOm^^l^^Tt^ 10 
lCl[8S?&^«^*&$n, h7>vXi$^Tr l<©KU-r>«gg 

[0 12 4] ^^c. mix-hm(h%%m 

®CD?JL^.t>«^fiATl>^o ■r^^:b*., TFTC0l#f4;&^ 20 
^TH Sg^-C^^Sl^cD tc « f> -IP ^^^4 U 6 CD $ K 
^(DTFTS 1 <&^?^gi«Tiif^$it;rci:ttlJt'^:T. 

W«8%5tScDfflS>!f«^^^^%3^/^^;i-g# 

[0 1 2 5] ^^43, *^MC0fl^lili:feliT. H^>vX 30 

r 4CDy-X<h KUOti, h 7 >xX3^T 

r l(DHl/-f >IC. :&«h^>vX^Tr loy 

%H^CDg 1 CD^Sfi)c(DSj^ti. #$iA^^rB^Tall:feOiT 

i0I26]O^0, Tr3.Tr4.Tr5.Tr6 40 

l^X\mi (A) CDJ:«5lCl^^$n. TdTtiH 
7 (B) <DJ;^Hggg$nTim(l'^li, ^^c. Gj. 

l*-^2*irLTt;^l^o 

[0 12 7]^^c. hy>i^7.i$^T r 5{t. mti^^m 

mr ai,z:hi^xmnmmi ctv'yyvT.d^T x icdk 

h^>vXr$'T r 5CDV-7.i KU-r >ti> 
«h^>vX^T r 1 Rl/fT r 2cDy-XIC, 'b^-:^ 

n^3t3g^2 1 A<ommm.m\Z'Z^iri.hm^Lx\^^^'Z^ so 
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S^T^tl^o h^>v;^i5^T r S^^i^fflFBlTall 
*5(.iT. K^>vXi$'T r 2CDV-X:«i^%^^^2 1 4 

(j^mMnmtm^us \ <!:c7)ii-rm^-:&(ifg^^n^ 

[0 12 8] -3^0, TalC;feliTTr 1 ^atn-SS^ 

T r 1 ^T r 2 ^m,ri^^mt^^m'f'\zmrin\t& 
[0 12 9] mm(j^^m2) ^nm(D^mx\t. 112 

{i^Lfc%7tg®;5^'W-r'51Jmi 0 1 CD. 03. met 

\mt^^m&\z'o\.^xwimt^. i^%m(Dmm\me\z 

:fett^Tr 5i:Tr 6CDfi:g$^Arct>cD-e^So 

^t^-'l5ti^'^^7iXh^\^^. 

[0 13 0] m^\Z. m2X7r.LtzmMl 0 1 CDi¥U(.^ 
fitJ^^^To g|8tc*-rii«l 0 \\t. lt#«lS i (S 
1-SxcD^^CDl t3) , mi^gi^Gj (Gl-Gy 
CD-p-^cDlO) . m2*SEi||P j (P l-PyCD-5^(D 
I-::?) , m3^g^Rj (R l-RycD^-^cDl-::)) R 
XSnMUV \ (V l-Vx<D^-fe<Dl t?) :&^rLTli 

'So 

[0 13 1] ^fcii^lOUl. h^>vXiS'Trl. 
h5>vX^Tr2. h7>vXi5^Tr3, hy>V7. 
^Tr4. h^>vX^Tr5. h^VvX^'TrS. 
^7t^^2 2 4&c;«^§g2 2 5<&*LTl^S. «i$ 
S«2 2 5tih^>vX:S'T r 1 St/T r 2CDy-h« 

[0 13 2] h7>vXr$'T r 3CDy-ht^mi^g;S 
Q}\Z^m,^nx^^^. ^LXVyy-JTs^T r 3<r>V 

0. ^)^-:^t^h'7>vX^.T r KDV-XtlSlBi^n 

[0 13 3] h^VvX^J'T r 4(Dy-ht^. ^2^a 
^P j (Ct^^^nXl^^. ^bTh^>vX^T r 4CD 

y-xi: KU'-r>«. -:5friiliii^v i ic. 

N^>vX^T r \ mST r 2 (D^r- h HSI^^tlTi/i 

[0 134] h^>vX^T r 6cDy-ht^. ^3^g 
^R j tCjiji^^nTliSo -?-LTh^>S^Xi5^T r 6CD 

y-x<h Ku-r >Ji, -:^tih^>vX^T r 2<Dy- 
x(i. t>'9-:5td:fg7t*^2 2 4cDii^maii«^$n 

[0 13 5] h7>vXi^Tr 5(Dy-h«. ms^a 

^«R j lCj^^^nT(^i^o ^LT h5>vX37T r.ScD 
y-X<i: KUOtj:. -^Ft^h-7>i;;^^T r 1 cDy- 
xn, 't^-:&tl*)t5^^2 2 4(Diijigmffil'Sii^$n 

[0136] h^>yx^T r 1 <h h^>vX^T r 2 

1 -blUt r 2 CD h k ma^^ V i tca^^nxii 
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[0 13 7] «J#$*2 2 Smir^2'D(Dnm\t. - 

[0 13 8] mmmv i <r>m& mmmB^) 

[0 1 3 9] h^>vX^Tr IRC^Tr 2tj:n 

r IJ^r/T r 2\tn^^:^)Vmhy>'y7.^Xh^m^ 

2\tv>'f''^^)VmVyyV7s^Xh^(Dtim%h^\ 
[0140J Vy>-J7.^T X Tr4, Tr5. T 

5 r ^\t^\Zf-ht^%Z^W^R j (C}^)^^tlT 20 
[0 14 1] *fC, *^jijgC0?^^C0%7t£gOKlfPtCO 

f^ti. 1^3, m^\z^^Ltzmm(r>^'^tnmz. mtiL 
h^mf^T a t^T^mmT dt\z^nxmmr^ctfim 
mx$>^. 

[0 14 2] ^it. Si-'3^a«l(rWj!n3$n'6«E(i 

ii^SSraT a t^7r>.m^T d tl43ttS h ^ > vX3^T r 

So 

[0 14 3] 1 ^<>gc7)iii^(l;fe0iTS^iA^ 

SBraTa;&*Plje$nSo S^ii^filPp^T a;!i«P^i&$ns 
t. W,l^^UGl. m2^g^P l;0^il»^^nSo 
oT, h^>vXr$^Tr3. T r 4;5^^>(c;^i:So /j: 
^5. «3^gSR l«a«$nT«<^:^ctliCOT. h^>v 
XiJ'TrS, T r 6t^:t7li;'j:oT0iSo 40 

[0 14 4] ^LT. fi^^f^®JlElg§ 1 0 2\ZXti^n 

Sfc'x^rfi^icS-^*^. ff-^«gs i-SxchSiii^v 1 

[0 14 5] 0 9 (A) \Z. m^^l^^mi^T a\Zi6\.^ 

X. mw^s i (cfi^mati cTit^nfc^^o, ii^ri 

0 l<^«!EB§gie^-r« 2 2 e^^fSim^iClE^^A-i) 
«il<hOjgjgifflOjffi^^lci*bTliSo ^fc. 2 2 7 tl 

mnwsmm^ i o 2 jj^^^-rs«mi?fE«i^ic*-rso 

[0 14 6] hy>z^7.^T r 3\t^><r>^mz$>^0 50 



c\tVyy'J7.^T r 1 O K K >i:y-XCDPRllcatn 

csl^ttfftffll c \Z^r>X'^'^^. 

[0 1 4 7] TitiJ. #^jX^S!r«^TaTii, h^>>-*X 
t57T r 6;5«:t77?*S<;5T, H 5 >vX^ T r 2 <D 

vXiJ'T r 2(cHU-r >«c^tti^n?^j:lv 
[0 14 8] 1 5-r>@(OSi5gH*5liTS#ii^«8KT 

a;i>^*l7-rs<h, mi^S^Gl. ^2*S^P1CDS 

^Vyy'y7.^T X Zfimz:i'y\Zf^'DXL^ot. « 

j$ss2 2 bc^mMti^T X A^m^xmnxh^oi)^^ 

X^^. ^LXs 2^-r>@0®«ll43UTS^ji*^ 
WTaTS^ffljifi^n, Sl^aEfiG2, m2SS«P2;&t 

-JX^T X ZtVy>iy7.^T X At^^>\Zts>^, 

T, ^3^S;SR2«S»?$nTlri?^«C(.iOT, h^>v 

Xi5^Tr5, T X e>\t^y\Zf^^. 

[0 14 9] ^i.Xs ®^^m.m^^ \ 0 2\zxii^ti 

I cfCcJ::3Th^>vX^Tr 1(75^- h«JE*«3£«6^ 
tlSp 

[0 15 0] -^LT. 2 5<>icO®^IC430iTS^ii 

E(Dmm'^xm\zm^ih^mwii: atm^^n. ±.mL 

[0 15 1]-:^. \y^y^(Dmm\z^^^xm^]L^ 
mmT Bi-hmi-^^t. 'A\z^yrsmf^T atmy^^n 

S?$ns. j:oT. 1 >§Olii^tc*5i^Th7>v 

X:$^Tr5. T r 6 ;&^^>{C;:£So f^^. ^l^^^G 

[0 15 2] 139 (B) \z. ^Thmf^T d\z^n^mm 

(Dm^m^^^-^o hyyVTs^T X 2>^XSVyyi^7.^ 
T X A\t^y(Di^m\Zh^o ^tz. VyyJTs^T X I 
SLXShyyJT.^Tx 2(D^V-(y\1iWmv i \z^m 

^nxiso, -se^^mjE T&^^A^nxi^ 

So 

[0 15 3] -:;5h7>vX^$^T r 1 H^Dl^Ttl, «^ 

tlTl^S. -E-LT. h^>vXi$'T r 2coy-hH. h 
^>vX^T r l(7)y-hJCS)K$nT{/^So Sfc, h 
yy-J7.^T X 2<r>'J-7s\t. h y yi^X^ T x 1 (OV 
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I , I c tf^^. 

[0154] ^fc, h^>vX^T r 5 75^*:t>^ctcOT> 10 

^Tr2<DVu^ >nm I , \t. mzn^n=f'\zmt\^ 

TdT«, Yv^>m.Ul^t. K u-r >sat I J ^^t) 
iktii^^^(D^mtim9tm^2 2 4tr«gn. Ks^Ttsg? 
\zmn^nm<oi^^-&\zn.^^tzmsLx. «3t*^2 2 

[0 15 5] iE-LTl ^-r>gCDll*JC:fe(/^TS^SiM 

TTsmmTdtm^^ti^o '^Lx\y'^y^(Dmmtw\ 20 

S3$SE^R2d^ilJ^$n, VyyiyX^Tx 
5, Tr 67!i^:f>«C;:c^. P^tiS, Sl*a«iG2Rt;m 
2^^UV2\tm^^nx\^^t^\^^(DX. Vyyiy7s9T 
X ^mST X ^\t:^y\ZU'DX^^^. ^r>X. KUO 
SSEIii:, Y\^^y%WLli^^t^'^ftmWi(r>'ktt\z 

^^z>fzn&x. ^^s^2 1 4«^3^-r^o 

[0 15 6] ^LT, 2 ^-r >g01i^(l:fc(.^TS^K^ 

m^xm\z^mmNiT dtimih-^ns ±MhtzWimm 

Oii^n^o 30 

[0 15 7] mtiL^mf^Tat. ^mMm dt^^Skl 

■rSih 1 7U-AS8^W*IT*r§o l^<7)7W-A»iPBl 

d^Dl^Tl^Oli^Ti^S^^n^o -eLT, :*(7)7U- 

[0 15 8] ts.i^. ^^m=f-\zmn^nm.<D±^^\z^ 
^'orzn&x%^m^2 2 4f}mytt^<Dx\ ^mm<D 

[0 15 9] ^mM(Dmi(Dm^<Dmmx{t. m^.mm 40 
iz:f6^^x^ytmi-izmn^mmt k k >s«! i , ch, 
\^i^^ymmit(Dmx$>^. <toT, ^3t^^-(iD?tn 

fzib. h^>vX^T r 1 ^ h^>vX^T r 20»^tt 
:iJ|i-fnT, h^>vX^T r 1 OKUOm^I. iC^^ 
h 7 > iS' T r 2 (75 H K >m«t I : C0it:/5<liig 

[0 16 0] ^fzs :^^m<ommx\t. m^iL^mfB^r 50 



"f-izmnx^^u^K ^r>xfmmmW]\si^\z^^xmm 
\zmmf)mf^^ti. h^>vx^T r 1 oKu-r >^S£ 

f)mtl^ZtXf-hnE.f)^^itL\tCisbX^^^. 

ui\ Lfzfj^ox. it^(Dmmt]t^x. ^ff^^tiTzm 
m^^^^^n^m&f)^^<^&-r^(Dx\ mm^m^ 

f)mU&'^nXL^O(D^^<Z.t-f)^Xt^. 

[0 16 1] ^tz. fi£*chiwi^(i. mwtAtim<D^^m 
mmw^hmt^mpix^^^o rut^-^. TFTo*#t4;5« 
mmmizii^h-oi^x^^^x^. n&xijm<r>^ytmm\z]t 
^xmm^^x^^m^<Dmm\z{^^r:>tf)^^c^<D^^ 
<z,tf}^xt^. ^fz. m2 ^izTjkLrzn&xtimom 

SOTFT5 l^mmmig.XW}i¥^ii:rzt^\Zlt-<X. 

^o^iif^^ctfi^x^s ^ftmm(D±mz»'Dxmn 

[0 16 2] :^mm(Dmmzi^\.^X. h^>vX 

^Tr 4CDy-X.J:KU-r>«, h 7 >vXi5^T 

rlcoKU^Xl. ho-1j\thyyz^7.i5^T X loy 
-hRZSh 7 > vX^ T r 2 (0^- h (cSiJ^^tlTVi 

SaFB^(C*5(.iTh^>v7.^T r l(^y-h<i: KK>^ 

<Dm'f-^rz\mwitmm^nx\^^n{:i&^K 

[0163] -3^0, Tr3. Tr4, Tr5. Tr6 

\t. Tax\tm9 (A) <D^^\zmM^n. T6x\m 
9 (B) <D^y\ziim^nx\^^n{ti^\,\ ^tz. gj, 

Pj, R}\t3:^m\(D^mtU-oX^^^ti^. ^tSbX 
l:*:-^2*llLT^>^(/i. 

[0164] T a i::*5iiTT r 1 ^mti^mm\t±xm 
mMxmm^tix^^ri{:£&i\ rd\z:^\.^x\tT x it 
T r 2 ^mn^mmiim^mf'\zmnn{tAi\ 

[0 16 5] imm<omm4) :^mm<Dmmx\t. 
BM(Dm 2 om^o^^^mti^^t^mmomf&^z^^^x 

[0 16 6] EI 3 7 (A) \z. ^^m(Dmm(Dmm(D\B\ 
^m^TTi-r. msnz^.'tmmt. h7>vx^Tr 

1, Tr2, Tr3, Tr4. Tr5. Tr6. ^^tm 

6 0 0 8&C/«^^ft6 0 0 O^^LTl^^p 
S6 0 0 0\thyyi^7.^T X IRUT x 2 0y-h^ 

[0 16 7] h7>vX:$'T r 3(7)y-hti5g^6 0 0 
2J;S3iS$nT«/^^o -^LTh7>>?X^T r 30y- 
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[0168] hy>>^X^T T 4(Dy-h\t. S^60 

[0 16 9] h^Vv^XrJ'T r 5 0y-htj:, ^^6 0 
0 4{lS^$nTi.i^o ^LTh^>vX5'T r 50y 10 

[0 17 0] h^>xX^T r 6coy-hH. )g^6 0 

0 7(C»jBl!$nTl.i^. -5-UTh^>vX3^Tr 6<C)y 
-7st\^i^^>\t. -:??«h^>vX^T r 2c^KU-r 
>JC, t)^-*««3t*^6 0 0 8Oli»mffiJCi*jB8$ 

[0171] h^>vX^Tr li:h5>i^Xi$^Tr 2 
oy-hti. i:iWCffijg!$tlT<.^^o h^>vX^Tr 20 

1 RZfT r 2 <D^J-X\t. *tl^^6 0 0 5 (Cg^^tX 

[01 72] ^^^m 6 0 0 0 ;5?^w-r ^ 2 oomsfri. 

-*tih^>vX^Tr l&l/Tr 2(7)y-hH. 

[0 17 3] ^^^^6 0 0 S(Dm\^mm\tmi'e o o 

6{C^gg^nTt^'5. 6 0 0 5<i:S8? 6 0 0 6Htl 

^ti^tinm\z^ommt^^?i^nx^o . '^\zm^<o 
mmm^^ux^^^o 30 

[0 17 4] ti,^, 13 3 7 (A) Tt^. T r IRZST r 

u^. mm^mmmmtbxm^\ mm^^\^nmtL 
ni^mmtLxmK f^m^mmmmtLxm^^m 

h^>vX^T r l&^T r 2(^n^r^;^Mh^ 

[0 17 5] h^>vX^T r 3-T r 6ti, n^-^:^^ 40 
Jl/ii h ^ > i: p ^ r h ^ > V X ^ O (if b 

Xh&^\ &1&T\Z^^^tl^n&t<Dmi2^^^X»:iib 

[0 17 6] 'A\z. :$:mm(Dmm(D^ytmm<DW}mz-:) 
^^xmnr^. ms? (a) \z7fkLrzmm^^-r^^-^ 
SBoifcf^n, m^j^^mmratm^^mmTdtiz^ 

[0 1 7 7] 03 7 (A) IZ^sLfcmmo. 
PBlTa^iSB$(C43tt^ h^>vXi$'T r 1 i:T r 2(0ti 
gJS:. 03 7 (B) JCfB^tC^-r. »#jii?^'«SPB^Ta^ 50 



28 

iCiSliT, T r 3--T r 5(i:t>, Tr6fi?f7|- 

?ti:So ^LT. ^^6 0 0 1 (CA:^^n^lfx;tfi^{I 

^^6 0 0 1 tt&^6 0 0 5(75rBi{c, ^n-?n 
\^y':tim\zft:^cfzmnmmi cfj^n^. 

[0 17 8] fmnmi cJC<fcO, Xr IOV-X^H 

(Iffl^f-So h^>vX^T r Ui. f-ht 

0, ^l^^^DiL^. ^^Xs h^>'>*X^T r 1 coy 
[0 17 9]^bT, h^>vX^T r 2(7)y- hfi. 

h^>vX5^T r icoy-htcffi^^nru^o ^fc, 

h7>vX:$'T r 2<Dy-Xtt, hy>z^7.^T r 1 (D 

y-xti^jK^tiTii^o U;t7&^oT, h^Vvx^'T 
rl(Oy-hSffi«, -e0^^h^>vXi5^T r 2<^y 

[0 18 0] ^5:^5. Tr 1 tTr 2oy-hmJEttl^U 
/X. Co W/L(7)M?&^T r 1 i:Tr 2TS 

[0181] mtj^^mmr af)m7^^m\z. x r 4 

^£::t7(C-r^O;&^StH.io X r 4 ^;^-7IC Lfci:^<^ 
h^>vX^X r 1 (hX r 2CDSJ^^. 03 7 (C) tl 
ffi^H^To J^cCif/cC^ ^■7>vX^X r 3;!>«ftlc;f7ll 
Ur:)XL^ot. ffiJ^SS 6 0 0 0 <75mi^*^X r 4 $51 

■p T^itlT L ^ ^5 ^ T ^ -5 • 

[0 18 2] m^ji^^mmr af)mjr^t^^s 

X r 3-X r 5 7&^;ty(C;^ctO. X r 6 75^:t >fI?^j:^o 
[0 18 3] 03 7 (D) ^^m^XdH^Stt^iS 
*O«EIBS0$:^'ro h'^^v^XiJ'X r 2tC*5(.iT, 
jZ^^S^WX aT^i6»^n;tVcs75i^-^0^^«J^§»6 0 
0 O^Z^O^n^tlXl^^o ^^\Z. X r 6;!>^^>(l^c 

X r 2<OKU^>S»SI:;&^%3t^i^6 0 0 8 
Hft*&$n§. ^^Sl^6 0 0 8{i, 

^Dm^m'¥'\zmti^Mm<D:k^^\zM.^'Drzmmx^ 

Sir«1Xdll43UT%^3g^lcattl5^^<^;*c^$Tft^ 
[0 18 4] S^jA^^^ralXach. ^iK^rHlXdX^^'i^T 

X. ^mLfzmmmom^n^. 

[0 1 s s] :^^B^(Dm2<Dmf^^mmx\t. vv^j 

Xi^X r 1 <hX r 2(^4*tt:?&^-rn^C*htCj:0. SEM 
\Z^tznU<f^^Z.htl^tb^. L;J)^L. 2C)<DXria: 
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T r 2 $*lCfflliTSi«$mElC^»UTli'5<0T. 

m^^z^i&'^ti^mmmmi^'D^^. m2 7 (a) 
^ft. mm\zmm^tirzmm\t. mml^^oh±t 

t^. 10 

to 1 8 6] ^ft. :^mmommr\t. m^ii^^mmT 
a\z:3o\^^xfmmm\m^m'f'\zmnr\^^tj.^K ^-dx 
m^mmm\Bimz^':>xmm\zmmf)m^^^tl. hy> 

o)mmtit-<x. mmtsnrzmmti^^&^^ti^mEEf)^ 
t)^xt. W}mm7F\z:is\^^xmmf)m^^nxv^^(D?k 

m<Z.tf)^Xt^. 20 

[0 18 7] ^fz. m^tmm^z. mmxijm<D^^iS: 

^xmmmx^ytm^(^mm\z\i^-Dtf}^^c^(D^m 
<:itti^xt^. ^ft. m2 5\z7r:Lftnmxiim<om 

moTFTs I ^mmmmxmi^^'^rztt\z]t^x. 

^ytM^<D':^it\Z^^mm(Di&T^ii^^^C tf)^Xt 

fimr^mmztE^^tixh. ^^m^o»mf)mtr 

^<D^n?i^ztf)^x^. ^tzMmo^^iz^-oxmn 3o 

[0 18 8] U^. VyyV7.^Tr 3, Tr 4. T r 
5. T r 6 Ogl^t^ia 3 7 (A) 
nU^^. ^mfii\Z^^^XTr\tTv2i)m^7 (B) 
(D) lc^U^i:^;^j:S3B?7!i«J^j:$ns«i:'5»c, Tr 
3. Tr4. Tr5. T r 6 CDj^^^fti6nJf^(.i. 

[0 18 9] -^f^t^th. m^^^ih^mf^o^mi^mz^i.^ 

Xs ^3 7 (B) \Z7r^'r^O\ZT T \ tT r 2(DV-7. 
^*fcS?6 0 0 SUSiBgL. Tr 1 i:Tr 2(7)y-h 

Rr;h*i/-r>^, ^(css^e o o i i-^j^f -60 ^fc^ 40 
-n^Tx \ tr r 20^-h\Z\^m'^. ^LxmtiL 

^mm<Dli^im\Z:^^^X. ^37 (C) \Z^.^^O\ZT 
r 1 (hT r 2coy-h^J^^L, T r 1 d: T r 2 CO V- 
X^itlC«g^6 0 0 SlCjg^L, Trl^Tr20KU 
<>^*lca^6 0 0 l(I»3Sf*, ^f::«J$gfi<0 2 

coy-hngjj^-r-So cn{cj:o. -^^^fieoooo 

«J*$nTim«ai^C0T% j£f>-rLt>T r 1 <hT r 20 50 



CO 1 9 0] ^^MPifllCiSl^T, 03 7 (D) (l^x-TJ; 
■ptrTr 1 i:Tr 20y-h^^jBjL, Trli:Tr2 
CDy-X$^^H^^6 0 0 SJlg^L. TrlOKU-r 
>t)U<«y-X€:7n-T'^ >:i?'llL. T r 2 CO K Ix 

2^comsn. -^^^^^e 0 0 5(c. hv-:^^TT 

2(Dy-hizmmt^. Z(Ot^. T T 1 tr r 2(Dy 
-h\tm^^tlX^^U<XhS,<. CO«^. Trl<D 

[0 19 1] T r 3(0y-X<h ]^U^>\t. - 

;?tii^^^-ra8i^6 0 0 1 \zmm^nx\^^^t)^. fti^i^^^i* 

bt)Tr l<OHU-r>l3»3K$nTli5»iJ^S«fj:<, T 
r 2(0Kl/-r>tCffiiK$tlT(.^T^^Vi, Tr4 
(Oy-X<i:KU-r>«. -;5tti2>-rT r 1 XI;t r 2 O 

y-h\ztim^tixi^^if^. ffi:&«£^rut>jSi=^6 o o 

1 (;:i*Jl^^nTi.i^>i^Sti;:t<. T r i o KU-f >*;t 

liT r 2(0HU-r>HS^$nTViTt)Slio ^^c. T 
r 5(0y-X(i: HUOti. -;^t^'i^*rT r 2 (0 K U-f 

>lCg)l^$nTl.iS£>S«/d:<, a?6 0 0 1lcSiK$ 

nxi^^xh&^K 

[0 19 2] imm<Dmm5) ^mm<Dmmx\t. 
m(D^2 (Dm&<r>^ytms^^m'r^mi^<Dm^\z'D\,^x 

[0 19 3] 03 8 (A) IC, *^i£(OJ^^(OilSlCOlHl 
KE^^f. 03 8JC^1-@i5!l«. h^Vi^XiJ'Tr 
1. Tr2, Tr3. Tr4, Tr5, Tr6. ^9tm 
^6 10 8B:^«i#§a6 1 0 O^WLTl^^o 
«6 1 0 0«Tr l&C^Tr 2(Oy-hSm^ckO«^ 
iz^^t^fzsblzm^^tixi^^i)^. 'Z^-tLhrnf^i^- 

[0 19 4] h7>vXi5'T r 3(Oy-hlia3^ 6 1 0 
2\Zt&m^nx\^^^o ^LTh^>vX^T r 3<oy- 

X^KUOtl. -*f^)ffi^6 1 0 1 {rigJi^^nT^fe 
0. hO-1j\thy>i^X^T T l(D^J-7s\Zi^i^:^tl 

[0 19 5] h^>vX^T r 4<oy- hti, S8^6 1 
0 3tCig)K$tlT(/i^. ^LTh^>vXi$'T r 4<0y 
-Xi:KU-r>ti, -^rfiiJS? 6 1 0 
h^>vXi5^Tr IRO^Tr 2 (Oy- h JCfl^jj^^nxt^ 

[0 19 6] h^>xX^T r 5coy-htd:, «g^6 1 
0 4tI»gi$nT(.^'5o -?-LTh^>i^X^T r 5(Dy 
-Xch Kl/^Xi. -y5\thy>i^X^T T 1 COy-X 
II. tj'p-:5tih^>vX^T r 2oy-x(c}^j^$n 

[0 19 7] h^>yX5'T r 6(0y-h«. 1 
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-X^KU-r>«. -:5«h^>vX^T r 2(7)V-X 

i:, ho-:^\t^^m^6 1 0 scDB^SffiicSite^n 

[0198] Vyyz/Ts^Tx lthy>iy7s^Tr2 

1 IBlXST r 2 O H U-r >ti. 6 10 5 [z^m^ 

[0199] ffi}^^* 6100 t^m-t^ 2 t:>COmil. 
-;&tih^>vX^T r IRi^^T r 2c^y-h(I. ho 10 
-:&«h^>xXi$'T r IRtXTr 2<DV-7.\Z^m^ 

[0 2 0 0] ^7t^^6 1 0 SCD^tf^mSfi^^e 1 0 
6lCggg$nT0i^o S^6 1 0 5i:Sg^6 1 0 6 (Ctl 

^n^nnM\z^^nl&tl^^•K^t\x^^. n\zm'&<D 

[0 2 0 1] ;^.t*5, ig 3 8 (A) Tid:, T r 1 mST r 

2 n ^ 1- T F T T* S «^ LT*5 0 , 

h^>vx^T r 1 r 2 (Dmmmirm\:^'nib^. 

Tffll^^*^, h^>vX5'T r IRO^T r 2fipif V 

^, h-^VvX^T r lS.r;T r 2tj:n^-\'4^;PS!N^ 
[0 2 0 2] h^>vX^T r S-T r 6 [1. n^i'^ 

[0 2 0 3] :^^mo:>mm(D^^^m(7^mmzr:> 30 
(^^Tueej-r^o 13 3 8 (A) \z7jkLrzmm^^r^^^ 

[0 2 0 4] 133 8 (A) [ZTikLrzmmo. m^j^^m 
m^. 03 8 (B) \zmmz7hf. mt^L^mmTam 

im\Z^^^X. T r 3~T r 5[i:t>. Tr6{j::t7{I 
U^. tLX. iS^6 1 0 \\ZX1i^n^\i'r^m^\Z 

mrs^. a^6 1 0 1 (hS8^6 1 0 5(Dp^ic. ^n-en 

[0 2 0 5] mn%m \ c\Z^y). T r 1 oy-Xcl: k 
\y^>(Of^\Z\^\^^>nm.\^t^^. ^/tTr2C0V-X 

[0 2 0 6] h^>f>'X^Tr 20y~h«. 

h^>vX:$'T r l<0y-hfwS3i^$nTl^^. ^^c. 50 



h^>vXi$'T r 20V-X{i, K ^ >i^X3^T r 1 (7) 

r 1 coy-h€E«. -eo^^ h^>vX^T r 20y 

[0 2 0 7] ;^j:*5, T r 1 r 2 (D^r- h«Etil^ L; 
\ZUht^. Co. W/LcoMt^^'T r 1 r 2TS 

[0 2 0 8] mtj^-^mmr a 7!>^«l7-r T r 4 
^^7(I-r -ScOi^^M^blio T r 4^^7IIbAc(h^(D 
N^>vX^T r 1 i:T r 20J^^^, ^38 (C) 
ffi^lC^-To 7^J:1t7ci:^ hy^i^X^T r 3 t!)^ 5^(^:^7(1 
J^ctoTt^^i. 'R^Sfi6 1 0 0<Dm^f)^T r 4^51 

[0 2 0 9] 'A\Z. m^jL^mmr ai)mjr^tm7r: 

T r T 5f)^^y\ZU0. T r 6'f}^:t>\ZU^. 

[0 2 10] 03 8 (D) \Z. S^»3F8^TdlC:fctt^li 
*co8Eli60€:^f . h7>vX5^T r 2l::*5liT. S# 
iii5*.fflFBlTaT^i6^nAcVcs3&^^O^S«^^fi6 1 
0 OllJ:O^^J^^nT(.^^o T r 67!i^;t>{c;^j: 

\zm^^n^. ^^m=Fe i os\,t. i&%9tm^\zmii& 

^nhmmu(D±t'^\zK't^fzmmx^^'t^. ^ 

7t3gi^6 1 0 sftm^r^ox. ^mm(D^m\t. 

[0 2 11] S^jZ^^aeralTaci:, ^iKSSFpIT d;5^*l7 
(i^3i>Tl-::)<01i^;&^a^$n^o ^LT, *07I/- 

7.^T r 1 chT r 2 (D^\i^^rtl^ Z t{Z^ D . mW}^ 

t^^^^mf-i,zm^^^n^nmit(^±^^t)^¥f\m<Dm 

^zmznU<rj:^Z.ti)^$>^. Lf)^L. 2-D<DTTlt 
T r 2^^{zm^^xmm^mi£\Z^I^LX^^^(DXs ^ 

t^^nrzm&^w-i^itt^ct^^xt. ^Lxmrnm^^ 
^^ytm^^zmm^n^nm i , \mw-^it^nrznm 

\zft^crz:k^^x^^(DX\ ^^^comizRmr^^^ 
m'f'\zm^^n^mfMm<Di,ih'Dt^. m2 7 (a) \z 
iikLrzmm\zit^m^^mm\z^?i^zt^^xt^. ^ 

^fz. mm^zm^^ntzmmt. mm.u^oh:k€ 
't(Drz^. n.m,^m^]htsm^^m<'^^z.tfi^x 

[0 2 13] ^fz. i^%Bmmmx\t. mt'^^mmT 
a(i43iiTff^««t 1 Q^t^^m^f'^zm.nx^^^f^^^^ ^ 
^xm^mmmm^\z^^oxmm\zn,mm^&^ti. h 
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^(Dmmtit^x. m^^nrzmmf)^^^^^ti^mE. ^tiTi^^^f)^. mijit'^^-rLhT r i(D\^u^>izm^ 

[0 2 14] ^fz. 'iii^t^mz. mmxijmo^^^ \lf'^m^f)^7i'u^(Dm^\z'D^^^xm^Lrzf)^. 

mmi^hmt^mxxi^^o ^f^t>%. TFT(r>^m^ ^ )V(o\£v':^m^^m\^^xmwi^'^^zt^'^mxh 

mnrnzMi^-D^^x^^^xh. m.m.xtim(D^%^m\z]A: ^« 

^xmmwix^%m^(^nmz\t^^tt^^\:.^(D^m lo [02 20] "r'j^ )V(D\^'f:^m^^m^^rzmfmm(D 

soTFTs 1 ^mmm^xmf^tsii:rzt^\z]t^x. izm^i^^^mrar a t^Tj^mru^r dt)mKiiELmm^^ 

^^m^<D':^it\z^^wm(DmT^m^^ ctf)^xt c tx\ 1 zxDmm^^i^'r^ ztf)^-^mx$>^o 

^fz. ^m^ytm<DWLmf)^^n.Wi^^yt/^^)isM [0221] m^i>tn\^y h<D}z5'-tmmz^'Dxmm 

ffm-r^mmiz&^^-^tixh. ^^m'^owmfimit-r ^m^r^m^. (>tji< t^nmom^ih^mr^t. n 

^(Diiiti^^zti)^xt. ^rzum(D±^\zw^^xmn mo^^^mmtfinyU'-Ammif^izm^ii^n^. nm 

mmfi^:kt<rj.^(D^^<ztf)^xt^. (D^^iL^mm (Tai-Tan) nmcomfr^mm 

[02 15] r^:t5. hyyi^Xi^T r 3. Tr4. Tr (Tdl-Tdn) b'x^fi^O^b'y h icmi. 

5. Tt 6(Dmmtm3S (A) \Z^Lftm^\Zt&&^ TI^^. 

ntl\^\ ^mm\Z^\^^XT T ItTr 2f)m3S (B) 20 10222] mt^h^mmr am (m\tl--n(DiS:M(0 

- (D) \z^.brz^otj.timmj.^n^^o{z. Tr m <D:k\z\t. mc}:iy hmz^ft:^r^^mmru'\. c<d 

3. Tr4, Tr5, T r 6 (^gM^*«6tl«fil/i, dm*iUiS"rSo m^j^^mmr a tm^MmT 

[0 2 16] tut)^. m^j^^mm(Dmi^m^z^^^ at^^to'^x^^yu-MsmmsF tm<o m\iyh 

T, 1^3 8 (B) {C^-rJ:'5HTr 1 iiT r 2 0V-X S IC*flSbTli^S^ji^«8PBlT am<hS^MP«1T dm 

^*(C«^6 1 0 lHjtlBJL. Tr l,hTr 2<7?y-h t^mr^^:/yU-2xmmtSFmtU^o 
RZf\^U^>^. ^{^^^6 1 0 SICS^T-So ^fcffi [0 2 2 3] •t^-:/7 I^-ASBPb^S F 1 - S F n ©S$ 

m^m(D2'D(Dmmt. -^^^iS^e l O U-. t)^- t^, SFI : SF2 SFn = 2" : 2' 2 

Ij^Tt ItTr 2 0y-}>tlS^-r^o iE-LTS^j^. "■'^ii^c'ro 

*aiM<7)j|*7iafC:teliT, 03 8 (C) tI^f,±:^Jc:T [0 2 2 4] U-AMP^lCiSl/^T, »5t5!l^* 

r 1 chT r 20y-h^ig)gSb, T r 1 iiT r 2(DKlx 30 %7^^ii-5;6^^-tt;^j:V^:6^75^\ x v^;i/<7)t:7^^«^c^& 

-r >^^JCiSi^6 1 0 5lri^g^-r^o ^Jt^Jt^*c^2 b';/ KtlcfcoTS^^n-So ^LT. 17U-Aa!P«1* 

2(7)y-M-s^-r^, z.n\z^o. -^j^^fieioo x\ mm^^mmr^zt^^x^^. 
(Dmrn^^wr^ct^^xt^. ti^. ^n^m(Dm^ [0225] u^. ^^s±x(Dmm\^±(Drzib. 

(Dy-hiim^^tiX\^^U< th&\^K Trl(hTr2 M.Wm£^ii\o:>ti::^\zr:>i^^X\t. 1#B2 0 0 0-2 

(Dy-htmm-^tixi^tjii^m'^. Tr loy-h^K 6 7 1 e Amz^^i^^xm^-^nxi^^^ox. ^m-r^z 

u< >i^m^^^tlx<^^xh0:\^K ty)^-^mx$>^o 

[0 2 17] m7r:mmz^^^x. m3s (d) h^-tj; [0226] ^tzs mmmmtm^'^tyitxmm^mTr: 

^JCT r 1 chT r 2<?)y-h^S^U, T r 1 chT r 2 40 "T^ J: ^ LT 

<7)KU-r>^i^tcS^6 1 0 BilggJL. Trl<^y- [0 2 2 7] *^BJc0^^ggJC:fe(.^T. ©^{I 

r 2 9^-1- tlS^^f€>. C<7)<i:^. Trl(hTr2iD ^1.^. 

y-htij*j^$tlT(.i/j:<Tt>^<, ilO^^. Trl [0 2 2 8] 

(Dy-ht}^u^>^mm^nx^^xh^^K mmm] utiz. ^^mcD'^mm^z-Di^^xmrn-r^. 

[0 2 1 8] 0iJAti\ T r 30y-Xi KK>ti, - [0 2 2 9] 1 ) *^M0iJTti, ^ 2 II:^Lfc 

*(Aie:>-rag^6 1 o i\zmm^tix\^^^f)^. m^\m^r ^7fes®*«w-rsii* i o lo, 03, se. ssitu 

Lt>T r 1 c?)y-;:^ic«g^$nTti5ig;^gti/cC<. T r so ^u^mmz^i^^x^m-r^. 
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[0 2 3 0] HIOJC, 02-e^L/ili«l 0 l(^i¥L 

i^^m^^^^-To m 1 0 izTTs-rm^ lo i\t. mnms i 

(S l-Sx<7)^"^010) . gl^^i^G j (Gl- 
GyCD^SOl-^) , ^2^a^Pj (Pl-Py(Op 

•o) Rz^mmmv i {vi-vx<o^t^(oio) ^^l 

CO 2 3 1] 0 lti> hy>i^X^Trl. 

^Tr4. h^>vX5^T r 5, ^^^^2 3 4B:D^* 
Jf§a2 3 5^WLTV^'5o ^i#^fi2 3 5«h^>v 
X^T r IRtXT r 2 oy- h i: V-X(Ora(^«E 

[0 2 3 2] h7>>?X^Tr 30y-h«^l^a« 
G j (Z^J^^nTI/i^o ^LTh^>vX^$^T r 3(Dy 

[0 2 3 3] h5>vX^T r 4(7)y-hJi, ^2^^ 

-fXC. ^^-;^fr^h7>vX^Tr l&C^Tr 20^r 

[0 2 3 4] hy>i^X^T T S<Df-h{t. ms^^ 
mR}\zmm^nxi^^. ^LTh^>vXi5'Tr Sco 

[0 2 3 5] h^^vXi^'T r 1 <t h^>vX^T r 2 

1 t h^>vXi$^T r 2<oy-x«. ^(rmSi^Vid 
igilS$nTli-S>o ^LT, h^>vX^T r 2(7) KU-r 
^^S^2 3 4CDil^mi^(Cg^^^nTl.i^o 
[0 2 3 6] «J#§fi 2 3 5 ^ 2 t5(7)mSfri. - 
:S«h7>vX^T r 1 (i: h7>vX^T r 2<DY-h 

\z. ho-i5\mmuv wzmm^tix^^^. 
[0 2 3 7] %%m^2 z A\mmt^m^^\.x^ 

[0 2 3 8] aaguv i omjE «-^<Dii5 

[0 2 3 9] /cCiJ, h^>vX^T r IJ^O^T r 2(in 
^-^^Xh&l^ rzfzL. h^>vX^T r IRC/T r 

fi^m^Mi^mmtLxm^^^m^. hy>i^x^T 

r l&C/T r 2«p^-\':^;USih^>vX^T^ScO;0t 
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mmmtLxm^'^^m'^. h^>vx^Tr layJTr 

2 n ^ h ^ > V X -5 cO;!i^M ^ L 
[0 2 4 0] h^>yx37Tr3, Tr4, T r 5 11, 
n ^ 1- ^ ; U ^ h ^ > V X ^ p ^ 1- ^ ; K ^ > V X 
C0i:"^^Tt)^tio ^fz. Gj. Pj. Rjtl3*7!>^SU 

[0 2 4 1] SI 0II^Lfclj^^#-r^%7tge(7)®j 

T a t^TRmmr d ii53^ttTiftqg-r^ t^^-^mx^) 

^(DSjf^tl. 0 3(-^bfciiJ^(7)«^ci:(tIi;T^O, ^ 

m<Dmmi(Dm4Rum5^^m'ti>ctf}^x^^(D 
x\ z,cx\mm^%Kt^. 
[0 2 4 2] i^mm 2 ) ^mmmx\t. mm<Dmm i 

h^mi<o^^mzmf^Lftm^(D. mmo^mmz-oi,^ 
xm.mt^. 

20 [0 2 4 3] SI 1 tC, m2X7jkLrzm^l 0 l(^Pb 

i/i«tfiX^^i-o s 1 1 fc^Tii^ 1 0 ui. m^^^s i 

(S l-Sx<Z)p^(7)l'Q) , ^l^S^Gj (Gl- 
GyOo-^CDl^) . ^2^^mP ) (Pl-'Py(D'5 
^oio) j^O^ttilgiSV i (V 1 -Vxco-D-^oi 

[0 2 4 4] ^fcH^l 0 Ul. h^>vX^Trl, 
h^>vXi$'Tr2. h^>yx^$^T r 3, h^>i;x 

i$^Tr4, K^>vX^T r 5. ^7t3g^2 4 4B:t;» 

i*§»2 4 5^#LT(/iSo «J^«a2 4 5Jih^>v 

30 X^T r IRr/T r 2 (D^- h <h y-XC0r«1<^mJE 

[0 2 4 5] hy>z^x^T r 3 0y-h\tmiMmm 

G j (I^^^^nrii^o ^LTh^>vX^Tr 3<^y 
0, t)^-:S(lh^>vXi$^T r l(7)KK>tI^jK$ 

[0 2 4 6] h^>vX^T r 4C0y-htl. m2^S 
BP ) izmf^-^nx^^^. ^LXhyyJTs^T T A(D 
40 y-X<h Ki/Oti. ~':^\thyy'J7.^T r lOKU 
Oil, ^>^-:5tl h^>vX^T r 1 CDy-h&J/h 

[0 2 4 7] h7>>^X^Tr 5<7)y-h«, Sl^SE 

^G j JCtg^^nri/i^o -^LT h^>vX^T r 5C0 
y-Xch HU-f >tl, -y^ithyyi^Ts^T T 1 (D H U 
OIC. ^>-5-:^Hh^>vX^T r 2(7)KK>(CS? 

[0 2 4 8] h'^VvXiJ'T r 1 h^>yx^T r 2 

m^\zmm^nx^^^. vyyjT.^'Yx 

50 1 <!:h^>vX^Tr 2cDy-X«, ^H^ili^V i 
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[0 2 4 9] 2 4 5 fj^^t^ 2 -DCDM^t. - 

■)5\tVy>'J7.^T r 1 tVv>V7.^i: r 2(^y-h 

[0 2 5 0] Hifi^V i 0«E 

[0 2 5 1] ^'JI^D. *^iS0iJT(l. h^>vX3^Trl 
RO^T r 2tlp^-\'^;US h^>vX^^fflliT(^i^o 10 

h^^vXiJ'T r l&U^T r 2t^. n^-^-^^;!/^ h 5^ > 
V7.^'Vh&\^^. tztzL. h^>vXi57T r IRt^T r 

2 0S^4li|H|i;T$>^o 

[0 2 5 2] ;^cc43. mm^mmmmtLxm^^K 

r 2«p5'-\'^;P^h^>vXi$^T^'5c^7&^S^H/ic 
ate. »®*«l^€a<i:LTfflt^> g^a&®*«g<hL 

[0 2 5 3] ^;^c, **JS0»JTt^> h^>vX^Tr3 20 
<oy- h i: h ^ > T r 5 COy- h^^Sg^^nTl^ 

[0 2 5 4] ^fc, *^J£«»JTH, h^>vXi$^Tr3 

h7>vX^T r 3 <hT r 4t^p^^:^;i/^h^> 
'JTs^Xh^^^^o fztzL. h-7>vX^T r 3R0^T r 

T r 3<tT X 4(Dtf-h^mU^WSi\Zi&mL1t(D\t. 

m^i^^mmtim'T^^t^\z. h^>vx^Tr4^ so 

T r 2^K>h9t\Z:^y\Z't^Z.tt^X^^^t\zT^rz 
ibX^^. h'7>vX3^T r 4$T r ScfcO 

X 4^m^xmn^<D^m<z.t^^xt^. 
[0 2 5 5] ^1 iiz^^btzmm^^-r^mytmrnom 
mt. m3\z7jkL^mm<om^t^mz. mt&^mm 

5R<7)»f^«. 03tC^b;tli*O«^.i:|tIi;T$>O. m 

momrnKDms^^m-r^ctti^x^^o^Xs ccx 40 

[0 2 5 6] ':^mmm<o^^&mo)m^. ^moymmi 
\zmLft^^mm\zit-<x. ^mmfj^mt ^mm^i^ 

i)^x^^<ox\ ^^m'!^fi^^<D^fj^^um(Dm^^tix 
m^<'r^ctf}^xB^. 

[0 2 5 7] immi 3 ) :^nmmx\t. ^m<Dmm 1 

H^L;/^^5tg@(;:*5t.iT. h^VvX^S^T r 3, T r 50 



4, T X s0y-himc^^m\zmmLrzm^<D. m 

mom^^z-oi^^xmrn-r^o 
[0 2 5 8] mi2\z. m2x^.Lrzmmi o icomL 
^m^^^sto 01 2ic^i-ii^i 0 imms i 

(S l-SxCO^^Ol:?) . ^gSG j (Gl-Gy 

(Do-^o^i-D) Rzfmmi^y I (vi-vxo^-^t^i 

-3) ^^LX^^^. 

[0 2 5 9] 0 U^, hy>i^X^Txl. 

hyyz^7.^TT2. S^>vX^Tr3. hy>i^X 
^Tx4. hyy'JT.^T X ^^m^2 5 4RU^ 
m^m2 5 5^#LTVi^« S}$§*2 5 5t^h^>S^ 
X^T r l&t/T r 2 h i: y-XOrBl(7)mJE 

-h^E) ^j:om^^z^W't^rzsb\zB\-f^nx^^^ 

[0 2 6 0] h^>yx^^Tr 3(^y-h(i^g«gG j 

[0 2 6 1] hy>i^X^T X 4(Dy~-h\t. ^it*lG 
j USS^^nTOi^o -eLTh^>xXr$^T r 40y- 
7stVU^>\t. -:&«h^>vX^S^T r 10HU-r> 
tl. t)'5-:5tlh^>vXi$^T r IRtXT r 2CDy-h 

[0 2 6 2] hy>-JX^r X 50y-h\t. ^^UG 
nztf^U^nxi^^^o ^LTh^>vX37T r 5<0V- 

X<i:KK>^i, -:^\thy>z^7s^T X lOHUO 
(I. t)'9-:&HH^>>?Xi$'T r 2(DKU'1'>HSil^$ 

[0 2 6 3] h^>vXi57T r 1 (i: h^>vX^T r 2 

(T^y-hti. m^^zt&m^nxi^^^. h^>yx^Tr 

1 <hh^>vX^Tr 2<Dy-X«, *(im««|VilC 

>ti. ^7tST2 5 4(;)ijmms{iig^$nTi.^^o 
[0 2 6 4] «jf 2 5 5 ^mti> 2 ^omm^t. - 

[0 2 6 5] mWMV i (7)SEE (SiSSflE) 

10 2 6 6] :^^mmx\t. h^>vX^Trl 

:5^r/T r 2[ip^^^^;Hah^>>^Xi$'^fflliTl^^o 
hy>zy7.^T X IRZfT X 2\t. nf^-v^;USh^> 
vX^Tt;^li„ h^>vXiS^T r IRtXT r 

2<;)ffiiiliI^i;T^>S), 

[0 2 6 7] uis. mm^mmmmtLxm^\ mm^ 
i^i^mmtLxm^^^m^s h^>yx^Tr irc/t 

r 2\tv^^^Jmhy>z^X^X$>^<0f}m^L\,K 

m\z. mm^M{^mmtLxm\^\ f^m^mmnmtL 
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40 



[0 2 6 8] ^fc. ^^mmr\t. h^>vX^Tr3 
yyVX^T r 5 «p^-^*;H! h ^ >>^X37^ffit.iT 

[0 2 6 9] mi2{z^.Lrzmm^^'t^^^^m<DW] lo 

T a t^T^mNiT d t H^ttTia^-r-S iid^pJggT* 

m<Dmmt. m3\zmLrzmm(Dm'^tmcx^o. % 

[0 2 7 0] ;&:i3, *^ifi0iJtCi5t.>T. h5>vXi5^T 
r 4 0y-Xi:Hlx-r>«> -:*F«h5>v;^^Tr 1 

RZfhy>z^:^^T r 2(Dy-h\zm^^tlXl^^. L 20 

m^ji<^mmTa\z^\^^rhy>z^:^^TTi<oy 

-ht\'u-(>^mmL. mTskmmiz^^^xhyyi^x 

^nrima^l^o O^O. Tr3, Tr4, Tr5 
\t. TaT«®5 (A) (D^o\Z^m^n. TdT«0 
5 (B) <^)«i;'5HSM$nTlin(^^(.io 
[0 2 7 1] *^ffie«J(^)»^gBO«^, ^lfi<©?^Sil 
(C^bfc^^Se(rit-<T. ^li^:^it>t-r^E^^2 0 30 

'^<z.tf)^x^^o ^tz. ^mm2\z7r^Lrz%^^m\z 

x^^o ^fz. mu^^^sb^z.t^^x^^<Dx\ ^yt 
m=Fy)^^<D^i)mwim(r>m^^nxi^^^mm\\z^'^ib 

[0 2 7 2] (^mm 4 ) *^HJ(^^^S® COf^fiJc;? ffi 

(D-mi.z'Di^^x. mi 3-01 7^fflViTi»^-rso * 

mmmx\t. msiz^^Ltzmm^^-r^^^mmo^i^m 40 

;^^Tr3, Trsi:. mm^commizm-f^ti^mW} 

^<Dhy>i?7.^^7r:^. U^hy>z^X^T T I. T 
r 2B:r/T r 4Jc-::?ViT(i1^{lia^L7:i:l^75^ *^«g^J 

S3ti^L;t^3tg©«^T'b, *^H.gco%3t«®«. 

^mmmx7r.Lrzi^my5^^m^^xi^m-r^ctf)^^m 
x$>^o ^fz. mmmzmLx\ts:^m&:x^^cMo 

[0 2 7 3] ^-r, 013 (A) {ZTsk-r^ViZs n-- 50 



>ya<0# 7 0 SBiJyT.^^ 1 7 3 7:^f^x;^c«?:l'« 
m^n^ni)^A^^^'r-(Wt:^y7.. ^fzltJJi^^ 
'y'r^miSyXUa(Diiy7.t)^'b^^^ms 0 0 l±li 

>m^E(Diib»mf)^^^^Tii^m5 002 ^j^bk-t^, 

y^XTCVDffiTS i H,, NH,. NtOf)"^ 

bf^Ssj$n^8^{t:Sfl:xU=i>K5 0 0 2 a^i 0-2 

0 Onm (»^L<«5 0-1 0 Onm) mj&L. mmiZS 

50025^50-20 Onin {^^L<\tl 0 0-15 

Onm) om^izmmm^t^. ^^mmx\tTmms o 

0 2^2SmmtLX7f:Lftf)^. fl9IB*fi»K<0*)ilK^ 

rz\t2mu±mm^^trzmmtbxm^Lxt>&i^\ 

[0 2 7 4] ^^^m»mSO 0 3-5 0 0 6\t. 4m 

m&im^m^^x^mhftism^mf^mxm^'r^o 
c<DB^^mi^Bso 0 3-5 0 oe<Dm^\t2 s-s 

Onm (jftL<tt3 0-6 0nm) (^iP^TJ^^f -So IB 
>^Actii>U3>y;[/T-':7A (SiGe) ^l^ta^X 

[0 2 7 5] u-^-is^it&xm&m^m«^m^i¥m 
t^m^\t. /vi^x^mm^rz^mm^ytmox^^y'r 

tP— ^YAGU— tf-, YVO4 

m^^i^^-^ tifz u-'^-^t^yt^^.xu^ \zmyt l . 
^mi^mzmiit^:^&^m\^^^t^\.\ m^it<D^^ 
\tmm^f}m^m^'r^h<Dx$>^i^^. x.^y-ri^-if 

-$ffll^S«^«/x;UXS!®^«S3 0 OHzchL, 
+f-x:^;i/4^-^JS^ 1 0 0-4 0 OffiJ/cm* (f^^W(C 
tl2 0 0-3 0 OmJ/cm*)a:'r^, t/i, YAGU-lf 

-^m\^^^m^\z\t^(om2^m\ei^m\^^/vi7s^mm 

2^l&3 0-3 0 okHzchL. u-if-x:^;i.^-ggjs^ 

3 0 0-6 0 OmJ/cm' (f^^&9{Ili3 5 0-5 0 OmJ/cm 
')(hT^(h^V^ ^tTtil 0 0-1 0 0 0 /zin. 0tiA 

tf4 0 0 umxmmzm^Lrzi^-if-yt^&^±m\z 

(:t-A-^u/y^) $:5 0-9 0%i:LTfT^, 

[0 2 7 6] ;^cJ:*5U-if-«, ]iJa^«^fc«A;UX5! 

^ cDm{*: u - if ^> L < t^® i*: 1/ - if ^ ffi i 6 ^ 7:>tt?# 

K r U-1t7j:<h';5^fe0. Mi^i^-^tLX. YAG 
tf, YVO, U-if, YLFU-if, YAIO. 

tf-<i:LTJl. Or, Nd> Er. Ho. Ce, 

Co. T I X\tTTnf)^\^-}^>^^nrzYAG. YVO 

YLF, YAl o^ua<D^^^m'Drzu-1f-mh 
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[0 2 7 7] im%^mv^m(Df&^\t\zw^L. 

R^^\Z\t. NdiYVO, tf- (S2^i$l 
0 6 4nm) <Dm2^m'A (5 3 2nm) ^gSSiSliS (3 
5 5nm) ^iiffl-r'50;5«li^ Ll^. flr<*:«ll«. IhiJ 

asa^tto. 0 1-1 0 oMw/cm*s* m^h<\t 

0. 1-lOMW/cmM J&^^^ST^^'S. -^-UT. 1 

0-2 0 0 0 cm/ sm&<ommru-if^\zitLx^ 

[0 2 7 8] ^liT> mi^^mi^M 5003-5006 

5 0 0 7«y^XvCVDfttfctiX/Vy^ffi^ffiU, 
;p$$4 0-1 5 Onm(i:LTvU3>$^?^«6jBEMTJ^ 

it^itzy^j:2>m\zm^^n^h<Dxu<. i&<Di^^jzi 

mpiiit. mit'y'J::i>m^m^^^m^\z\t. zfyX 
TCVDffi-rTEOS (Tetraethyl Orthosi llcate) t 
Ott^m-^L. SfSffi*4 0Pa, SfiiaS3 0 0-4 

5-0. 8Wcm'Xt^m^'^Xm^-f^Ctf)^m^^o 

z(02:v\zbxi^m'^ti^miti^uzi>m\t. ^os4 
0 0-5 0 0 x:(d^7--;kc J; 0 hi&mmt lx 

[0 2 7 9] ^LX. y-h«^8fcK5 0 0 7±liy-h 

mm (y-h) ^j^^-r^fcd^cT^mio^m^s 0 0 s 
tm 2 (Dmmm 5 0 0 9 ^mj^-r^o ^^m\x\t. 

mi<OmnmS 0 0 8^T aX5 0-1 0 Onm<Dm^\Z 

mi&L. m2 0mnm5 0 0 9$wti 0 0-3 0 onm 

(D'm^lZl^f^'t^. 40 

[0 2 8 0] T am\t7./^y^&X\ Ta<D^-yyh 
^ArX7s/^yi^'r^Z,t\Z^0J^^'r^o C<7)«^, 

A r (CiiSOX e^K r ^jDA^ixh. T a^(7)!^SBfK:^ 

fflOT aM(7)fi!ri^« 2 0 QcmSmT^ 0 V%M 
\Z^m't^Z.ht'^)l^%^t'^. /3t8<7)TalSOffita^«l 

8 0m Qcmg^T^Oy- hSS^T^ ICtl^rSj^T'^ 

USaStiS^'b-r^Sfb^V^JU^ 1 0-5 Onmgg^Oj?^ 
TTa<7)TlfelC?^egUT4i5<i:affi<^Tall$$S{rf# 50 
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[0 2 8 1] wfii<&?^^-r^«^nti. w^^-y.yh 

Xx> (WF.) S:fflli*|afecVDi*T?^fie-r'5Ci:^) 

\z\tf^mK\'c^m^'Z>:^i^hyi . ^m<^m}i%\t2 ^ a 

S9 9. 9 9 9 9*;ttl9 9, 9 9 %(DW5'-y h ^ 

9-20// Qcm^UST^ C ^::^^ai^'5o 
[0 2 8 2] fi^^s *SIJB0tJT«, mi<0»«K5 0 0 
8^Ta. ^2<7)^miK5 0 0 9^W(hL^c?5>^ ^\Z^ 
S^n-f, l^i-fnfeTa. Ti. Mo. AK Cu 

^Mmh\.<m'c^mmxi^^\yX^^^^. ^tz. 

(D^[&?^^t>ii:<D-mxm^L\^^h0tLX\t. mi (Dm 
1[K5 0 0 8^g{b^>^;i/ (TaN) Xlf^f^b. W.2 

<r>mmM 5009 ^v^tr^m^-tii^. m 1 (ommm 

^0 0%^^it^y^)V (TaN) TJ^fiKL. 1^2<om 

5 0 0 9 ^ A 1 ch-r^^a^^t^it, ^ 1 (Dmmm 5 

OQ%^mt^>^)V (TaN) T^^L. ^2 0** 
US 0 0 9^Cu<h-r^m^^t5ti:*^^tf ^>n^o 

[0 2 8 3] *tC, UvXMlJ:-S)x'X^5 0 1 O^J^ 
m^S:D^E^^^?^^'r^fci?)£D^10x«;/5">>/ 
iaS^ff^o *^iS0iJTfrS I C P (Inductively Couple 
d Plasma: K^jg^^T'^XT) X-y^>:yffiS:fflVi, 
X';/^>^ffl;^X(rCF,i:C l:^ig^L> IPaCDJE:^? 
T3-r;U^OmffiJl5 0 OWORF (13. 5 6MHz) € 
ii^^XLX-fyX-^^tl&LxnOo SStJ (K)|sfX 
T— >^) lit) 1 0 OWCDRF (1 3. 5 6MHz)^:^$rS 

. i:c \r^U'^htc^'^\z\t}NmBLUT amthmmm 

IIX'y^>^$n^o 
[0 2 8 4] ilSX-y^V^l^f^Tti. l/vXMCcfc^ 

'^7.^<Dm^^m\^tzh<Dtr^ct\z^^. ssfifjic 
5-4 5° tt^^. f-hmmk±.\znm.^^^ 

tZ.tU<X.y^>Cf-r^tzisb\Z\t. 10-2 0%g^ 

coiij^Txyf^>^yB$PBi^iiijn$-ii-5«i:fiii. wKtcit 

"T'SK^t^ibv U =] >^OS*?ltt^ 2-4 (f-^^65{ct^ 
3) Xh^(DX\ :i'-A--X*;/^>^«[l31(l^0. Kfb 
g{b>'U=l>IK7&^§lffiLfc®«2 0-5 OnmSS^Xy^ 



43 

SIC J: 0 ^ 1 (Dmmmtf^2 ommmf)^ ^ i 
ift(DmmM 5 0 1 1 5 0 1 6 (^1 (7)mmm son 

3-5016 at^2(DmnSS Ollb'-SOie 
b) ^m^-r^. C<Dtt. y-h«g&K5 0 0 7(143 

t.iT«. m 1 omiKommm s o 1 1 - s o i e rmt> 

tzmmm^^n^. mis (b) ) 

[0 2 8 5] ^LX. ^10H-t:>i5^«!ia$fTl>NS 

:t->H-7'ffiO*fr«H-X*$l X 1 O-'-'SX 1 0 
' * atoms/cm' t b, iJDjimE^ 6 0-10 OkeV<fc LTfr 

mmmz\t^j> (?) ^rz\mm (as) ^m^^^ 
tt^. zz,rw)> (p) ^fflvi^. ^:<o«^. ^SS5 

0 11-501 4*^NS^^+-^-rS^SE«l7c5glC^'r^ 
VX^^&O. eHS'&Mlr^l<^^«tim«5 0 1 7 
-5 0 2 5;&<J^fifi$n^, mi<^^««i»®«5 0 1 7- 

5 0 2 4\Z\tl X 1 O^'-l X 1 0'' atoms/cm* (^iig 

m.mx^m^a^'r^^m^Ttm'^miB'r^. mis 20 

(B) ) 

[0 2 8 6];*:(C, 013 (C) \Z7r:T^Z>\Z. V'JTs 
o. :cy^>^i57s\zCF,tC\rhOrt^m^^. w 

m^WRmzy^y^yift^o z.(r>n. m2<Dx.y^> 
^mm\z^D^2<Dm^(Dmmm5 026-5031 

1 (DmmM 5026a-5031ach^2 <DmnS 
5 0 2 6 b-5 0 3 1 b) ^m^^f^o COtt. 

hjs6&ffi5 0 0 7{c*3i^Ttd:, m2<Dmik<Dmnsso 

2 6-5 0 3 lxmt:>nU^^mmt^^\Z2 0-5 Onin 30 
[0 2 8 7] WM-^TaK<OCF, tC IttDM^iSXlZ 

oy y{mx^^wF,t)mm\zm< . ^(oi^<Dwc 

Is, TaFs. TaC Isimmmx^^o '^oXs c 
F,iC l:Og^:^XTtiW]KRt;Tall^l3X:y^> 

^^n^, bf)^L. c<Dm'tiS7.\zmm(DOr^mmt 

^tCF,tOt^^Kft^VXCOtF{ZU0. FyVti)V 40 
^/i(lF^;f>7!)t^S(C^^-r^o ^<^Je*. 

:^r, Ta(iF;5^1i;^LTt;ffl^6<J(IX^y^>^ii^(;)ig 
llDti^>;^Clio ^fc, TaliWdltKLT^fb^n^-ri^ 
*c^"C, O, ^^Jdnf-SdciiTTacO^S^^J^^iL^n^o 
T a Og^fbifett 7 *y t JK^S b ;^ci: a6 $ (C T 

aac7)X7^>^jf^(ligT-r>5o t^oT. WMchTa 
IK <7)X y ^ > ^iiS ten €:f^ ^ C pj^ ci: 0 WJ^ 
OXty^vyifS^T amJ: 0 h±^<'r^:itt^^m 
tU^o 50 
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[0 2 8 8] ^LX. mi 4 (A) \Z7sk'r^O\zm2(D 

K-t:>^ja3i^fT^o c:c7)«^. SicoK-t:>^2i 

SJ: D t) }^-Xm^T^fXM^tmmBE<D^f^t LTN 

MMBE^T 0-12 OkeVchb, 1 x 1 0" aloos/cm' O 

H-XftTfrlV 013 (B) X^^^mi^Mlzm^^ 

tifzm I (D^mmm^o:)muzmrzu^m^m^^m^ 
•rso K-br>i:^ti, m2o?^«co^ttg5 0 2 6-5 
0 2 9^^^2^7cS(i^-r^vx^<t LTfflii. mio 

^m@5 026a-5029 a(OTm(Dmmzi>^m^ 

7tmf)mm^ti^^o\z\i-\f:>'^'r^o z.olx. m 

30^*6t;m«5 0 3 2-5 0 3 5;!i^i^fiic$n-5o C0 

mso:>Tm^m^s 0 32-503 sizmm^nrz'j> 

(P) (Omm\it. ^10^^15 0 2 6 a-5 0 2 9 a 

l/^^, miO««S5 0 2 6 a-5 0 2 9 aOT^ 

-/t-gB<i:a;^tS*«#SJCi5liT. SlO©mM5 0 
26a-5029 a (7)T'-/^-aojgffl;&^^»rtffiiJtCf6)*^ 

[0 2 8 9] mi 4 (B) (C^'ri:f)tzm3 0X-;^> 
iTfflS^fT'^* Xv/^>^:tfXlCCHF.^ffll^ 
tt^:t>X^y^>^& (RIEfe) ^fflViTfTPo M3 
(DJiy'^y^mimiZ^y). mi <7)^mS5 0 2 6 a-5 
0 3 1 a(Df'-/^-^^m^mzXy^>^LX. Si 

<7)mmM-^^^m^mtmu^mm^m^i^'^ti^. mso 
:r.y^>^mmiz^-DX. ms<Dj^^<Dmms5 0 s 7 

- 5 0 4 2 1 (Dmmm 5037a-5042a<hm 
2<0^ttg5 0 3 7 b-5 0 4 2 b) ^J^fiJcf^o CCD 

t^. y-hif&Bms 0 0 7 \z^\.^x\t. ms(DmiK(D 
mnmso 37-50 4 2xmi:>nu\^^mmt^ ^\z2 
onmmm:x,y^>^:^tim<tt^rz^mm^^ 

[0 2 9 0] mS<DXy^>^mm\Z^^X. ^S<D^ 

*$^ss^ 5032-5035 icisi^Tt^, m 1 (DmnM 

5037 a- 5040 a tMU^^S (O^m^mWLS 0 
32a-5035ai:, m 1 <DTW^mi$.tmS <D^m 
^mmt(D^Wf^2 (D^f^i^mi^^ 032 b- 5035 

[0 2 9 1 ] ^LX. mi 4 (C) \Zir^f<ko\Z. P^ 

^^-jumTFT^mfA-t^^iK^m^mso 0 4. so 
0 6{zm\(Dmmmt\tm<ommm(Dm4<D^m^mm 
5043-5054 ^m^t^. w, 3 (Dm^o^mnM 5 

0 3 8 b> 5 0 4 0 b^^i^tlTE^d^t-^TX^chL 

n^\^)miFT^mfSi-t^m^^m^msoo 

3> 5 0 0 5:fcJ:D^iBJ^gI$5 0 4 1 , 5 0 4 2tSUvX 
hvx^ 5 2 0 0-C:±ffi^feffiLT^<o ^if5eiKim«c5 
0 4 3-5 0 5 4tC^iJD^nT(.ieiJ XDggt^i^-T 
ti^^ctli*^ v4^7> (B, H.) ^fflOi>5:<:;t>K-yft 
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X 1 0'°-2 X 1 0'' atoms/cm' tU^J:o\Zt^. 

[0 2 9 2] w.±t.x*<Dxmx''tn'en<D^^^m{^s 

om^ommm 5037-5040 f)^y- hmmt bx 
mmt^. ^tz. 5 0 4 2\tBik(Dmi^^mtLxm 

mil 5 0 4 0 ^mmr^mmt Lxmm-r^o 

[0 2 9 3] UvX N-TX^ 5 2 0 0^^*L;^cm. m 

mmomm^^^tbx. ^n^n(D^^^mi^m\zm 10 
m^tifz^i^^Ttm^^mtt^xm^n^. z<Dxm 

)V7:z-)Vm (RTAS) ^Sfflf^ C (h;&^tii5l5^o l» 
7::i-JUfeTHe«i6SdnppinKT, »*U<ti0. 
lppini^(T(^S^Sfflg*T4 0 0-7 0 or. 
{C«5 0 0-6 0 Ot:TfT'9t)C^T*0> *^liS«»J-Cli 

5 0 o'C"e4«praof^ffl3i*fT'5o mstDmi^ 
ommm 5037-5042 (wffli^fcEi^$t^Bf;^?^(c^ 

ftcD^'^ti. i»mmm\m^itt\5\\^\zL. 0. 01- 

lOOMW/cm'SS (»^t<«0. 0 1-lOM 

[0 2 9 4] $^tw. 3^1 0 oxoyf^m^^tsnmn, 
^x\ 3oo--4 5ox:xi--i2mnwmi^m^n 

»Mzmm^nrzyf^m\z^r)^^mi¥m(Dy>^u>^ts 30 

[0 2 9 5] 'A^^X\ mi S (A) II^Tct^tC. Si 

(ommmiS:ms 0 5 5^K{t:Sfb'>U3>K;&^^ 1 0 0 

-2 0 OnmOiP^TJ^fiJc-rS, -5-<7)±tC#fi8jf6»«l«<Bf 

;!)^^^^S2 0gFBl*fei^^5 0 5 6 ^?^^Lfcm, Si 
Oir«1«fe^lg[5 0 5 5, S2(7)ir«^jf6^M5 0 5 6. i5 
ctlKy-h«eSll5 0 0 7\zMLXzi>^!; 
?^^b. #E^5 0 5 7-5 0 6 2 ^/^5^-->^J^^ 40 

bfciks mmEB 5 0 6 2 [zmt^mmmm 5 o 6 4 ^ 

[0 2 9 6] S 2 <^ir0^*ftjSlg 5 0 5 6 i LXItt. 
^^H. ;J^U7aK> 7^U;U. BCB (^>7'>^D 

\,zmnrc7^ u l ^uss^jt^^t f j: 

oTJ^filc$nsg||^+^^(l¥SfbL^SiK;PT'7^U 
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<«2-4Mm) i:fn«Alio 
[0 2 9 7] n>^^ h:^-;K0?^eJcJj:. H^-rx^y^ 

^5 0 1 7, 5 0 1 8, 5 0 2 1, S 0 2 2^rz{tPm 
<O^m^t&^S 0 4 3. 504 8, 504 9, 5054 

\zm'r^::^>i^^ht^-JVs Ei^5 0 4 2li3i-rsn> 

^^hts-)v mTjk^r) , nmmmmzmt^n>!$^ 

[0 2 9 8] ^fc. EIS (SJ^E^, m^^^^tr) 5 
057-5062i: LT, T i Igi^ 1 0 Onm, T i 
tf7;i/5-'^AJK$3 0 Onm, T i K 1 5 Onm^X/^y 

^feTS^?^^Lfc31^3gCDfg@]^^^McDf^^^ll/t 

[0 2 9 9] ^fc, ^^mmx\t. mmmmsoe4t 

LX I TOK^ 1 1 Onm<om^\zm^L. /\S^-z,>^ 

^firofeo mmnmso6 4^timmuso6 2ttiL 
xmu^^'o\zmm'r^ctxzi>^^ h^m-DX^^ 

50 *rc, mit^>zy^I^lZ2--2 o%(Dmitm^ (Z 
nO) ^ig^LfcSHJ^«K^ffll^^Tt)^l.^o CK^USI 

mms 0 e 4i}^^^m^<ommtu^. mi s 

(A) ) 

[0 3 0 0] mi7\z. mis (a) t#I7 l 

Mti#iSL;^Co iai7cOA-A^ H43^tS»T®0?!/^ m 
1 5 (A) (DA- A' {ZT^Lfz^^^Z^^-r^. ^fz. 
®1 7(DB-B' (C*3ttS»rffi^;!l^ 015 (A) (OB 
-B' {ZTELfzU^^zm^r^. ^fz. mi7<DC- 

[0 3 0 1] hy>i^7.^Tr 3\t. ^mi^m5 0 0 5 

t.mi^^mG) (S 0 4 2) tmrn-^nxi^^^tf"- 
hmm5 0 3 9 t^^Lxi>^. ^mt^msoosf)^^ 

•rs^^ife«i«5 0 2 1 mi 7T«#lC0^-lt1') \t 

fi^i^s i (SO 6 0) \zmm^tix^o. ^m^m^^ 

5 0 2 2 (la 1 7 Tti^pr^Tntt-r) tiEiSS 0 6 1 

mm^nxi^^. 

[0 3 0 2] hy>z^:^^r T 4{t. ¥«*g5 100 

t. y- hmms i o i t^^Lx^^^. ^mi^ms i 
0 of)^^-r^2'D(D:^m^mm mi 7x\tmzm7p:it 
r) -i^mms 1 0 2\ziitm^nx^o. t)^- 
yjmn^ms i 5 0 eo^zmm^nx^^^. ^tz. y- 
hmms 1 0 u^E^5 1 0 7izi^m-^tix^Ki. mm 

5 1 0 7tiS2^s^p j {ztm^nxi^^^o 

[0 3 0 3] h^>vX^T r 1 \t. ^^i^MS 1 0 3 

t. y-hmms 1 0 4 t^^Lx^^^o ^mi^msi 
0 3^^^'ra>2'D(Di^ffi^mm mi 7x\tmzm7r.it 
■f) ti, -:^\itmmmv i (5 1 1 o) tcg^jK^nx^s 
0, t>^-:&HEii5 0 6 iics^^nri^So ^^c. 
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y- hmm 5104 \t^mmmm 5109 

[0 3 0 4] hy>i^7.^r T 2\ts ^^mwms I 0 S 

t. v-hnms 1 0 6i:€#tTtis. ^mi^ms 1 

0 5 3!)«;&f -5.2-:3<0^iSE«im« (El 7T«*#(C®^# 

•f) -;?ti€i^^v i (5 110) \zmm^tixid 

y- hnm 5 1 0 e 5109 

[0 3 0 5] hy>i^7.^T T S\t. ^^ft@5 0 0 6 10 
t. y-hmffi5 0 4 0i:$^LTli'5o 5 0 

0 6 2 '^c^^JE^feSa (la 1 7 T«i|#H0^-& 

■f) -:^\mm5 0 6 wzmm^nmr). t>o- 

*«E«I5 0 6 2(CS)g^^nTVi^o t/c. y-hmffi 
50 4 Ott, ES5 0 4 l^^hLTmS^SEJSlR j (CS 

[0 3 0 6] £»5 0 6 2(^li9gm4i5 0 6 4\Ztim^ 

[0 3 0 7] 5 1 0 Sti^^f^^SJ'^M^^^^JD-r^:! 

5 0 0 7 (01 7 x\m\zm7r:^r) ^m\z^rLxmm 
mnms 1 0 9 trnta-DX^^^^. ^tzmmmnms 1 0 
9\t. mi (Dmmmmm 5055 s^r/^ 2 (T^gr^iJie^M 

5 0 5 e^FB^tl^LTfiiBi^V i (5 1 1 0) iifiTtc:? 

T^i^o ^fz. mmuv i (5 1 1 0) $sffl*3i 

5 1 0 8 f)^m't^^m^mm 5 1 1 1 i:, y- hjffe 
1^:^5 0 0 7, mi(Dmmif&mm5o 5 sRum2<Dm 
mn&mms 0 5 6fc:?^^$nfcn>i$'i57 ht--)i^^L 

[0 3 0 8] 01 5 (B) [CTKfcfc^ii. 30 

^\zm^b. mmmms 0 6 4\znft:^^^&:m\zmum 
^mj^Lx. /^>^ tLxmrn-r^mso^mmmmm^ 

^>^m^mi^^^ctx^^\z'r-/'^-miK(Dmmt-r 
^ctfi^m^^o ma^<Dm^y)^-\'Wzurz^f)^xu^'^ 
t^^\z^m-r^^m^^m<D':^itf)mmummtUr:> 

[0 3 0 9] mz. #*8^^S5 0 6 6:H^ZJ^mm (M 

gAgsffi) 5 0 6 7 ^, M^mmm^m^^x±%mn 40 

milts 0^-2 0 Onm (ASWiCtil 0 0-12 Onm) , 
lt<S5 0 6 lom^^tl 8 0-3 0 Onm (ASWfC«2 
0 0-25 Onm) t'tn\1i:S:\^K 

[0 3 10] c(Dxmx\t. ^&^zni^^-r^mm. m& 
^zMJt^r^mm^^zfn&^zt^ft^t^mm^znLxm 
'A. ^m^^m^m^r^. {hl, ^m^^m\mm\z 
^r^mi^^z^Li^fzisbyzfh'j'^c^yy^tim^m^^ 
'r\z^^mw\\zm^Lu<x\tuihm^o 
'r:^!7^m^^xmm<Dmmu^^m.L. £^wmmrz\>m so 



) 2003-177712 

48 

9iti^\z^m^^m^m^r^<Df}m^bi.^. 

[0 3 1 1] w^. ^-f^f&iz^it^^-t^mm^m^^x 

^m^^m^m^mzm^r^. -a^^x. f^&iznmt 
^mm&.!^^±xm-r^:^!7^±yhL. -s-ovx^^ 
mi^xm&^^o^m^^m^m^mzmf^t^. -a^^ 
x\ mm^zn^\zMfi:^'r^mm&.9y^±xfgfrxc^^ 
-tyhb. 't<o'77.^^mi^xn^^^<Dmm^9tm^ 
mR&o\zm^t^o uid. czxjtt^x^u^-^x^^ 
m\^^^<ko\zmmbx^^^f)^. mc'^Ts^^mi.^^t)^ 
x^mt>u\^\ 

[0 3 12] zz.x\tRGB\ziif$:^Lrz3mm<D^^m 
"f-^j^^-r^yj^^mi^tzf)^. ^^^^o^^tmi-tti 
y-y^)i'^^m.^^t:>-^rz:^^. n&^rzitnii^^^ 
(D^ytmf^tmyt^' (s^tttcoe^ftji: ccm) 
m^^t>i^rz:^^. f^m ini^mm) \zmmmm^mm 
LXRGB\znjt-Lrz^^m^^mt^^:^^u£^m\^^ 

[0 3 13] tji^. mm^ytmbo e 6tbx\t'jim(D 

^m^mi^^^ztfj^^^o 'j>^<D^mtLx\t. mm 

[0 3 14] A\Z. ;<^;bTXi:7^ffltiTlSffi5 0 6 7 

Ag^m^^fzf)^. ^^m\tcn\zm^:^nu^K i^ss 

0 6 7 tLX^(D'j>^<D^m^m^^Xh!^\^\ 

[0 3 15] mm^z. ^itmmmxu^^'^y i^^-i^ 3 

>ie5 0 6 8Sr3 0 OnnKDiP^H^^^-r^o /"^yi/^— 

V3 >M5 0 6 8 ^^^LTi5< CiT. mm^^MS 

0 6 6^7i^^^t)^i^&:m't^zti)^x^. ^^m^om 
m^^^ib\z^isb^z.ti!)^mM^. 
[0 3 16] zoLxmi 5 (B) izmt^ofjimmco 

[0 3 17] tz^x\ :^mmm<D%^mm\t. mm^ 
ti^xu < mm^^mz hmmtjimm<DT f t ^sg-r 

±Lp^o ^rzi^^{txm\zis\^^xN im<D^m»m^ 
mi}[\L. m^^^^tb^cth'^mx^^o ^tniz^^ 
X. innmmW]m^<Dmmmi&Si^ i omz&.±\z-r^ 
zt^^-^mx$>^. 

[0 3 18] ^f, mfjBi^mm^mt'^ui.^^oizt^ 
Ttvxm^^^. u^. zz.x\^^omm^mtLx\t. 

^Z^^-y^yy^. ^MAmm\Z^\-y^hy>7.^yi^B 
[0 3 19] *3lifififiJ(7)«^. N-^-\'^;U^TFTCDf£ 
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[0 3 2 0] ^ft. CMOSIeIKOP^-v*;PSTFT 

COX\ mzLDDmi^^^nU<Xh^\^K ^H. 

^^)mTFTtmm\zLDDmm,^m^i. t^yh^^ 

[0 3 2 1] ^<Dm. m&mmzi^i^^x. ^-^^jm^ lo 
mm^M:^\^\zmmf)mti^^ots.cuosmK. m 

\i\z^^^)m^mm^iktsmxLDDm^^m^'r^ 

^. ^ftm«jmm\z:^\f^x. :^ymm^mt}&<vf^^ 

'^^^(D^^cuosm^tm^^^n^m'^. cmosiei 

.^m-Amm^zm i^^^n^hy>7.^yi^3>y-hu^ 

[0 3 2 2] U^. nmz\mi5 (B) (Dikm^X^ 

^Lft^. io\z^^%\zm^tiU{,^^3\z. 
\z^mmm m^^mit/^'j^A) ^mmbtzot^ 30 

[0 3 2 3] ^ft. /^y^-z^>^^0mm\Z^On,m 

i^^Mibfc^. mwi±izm^^tirz^i'x{mm^^^\ 

(7U4^vy>iU:/U>Mt- h : FPC) *® 

om^xm^atLx^f^-t^o ccD^ouihmmM^^ 
m\z^xLrz^m^:^mmm^x\m^^mt\.^Oo 
[0 3 2 4] ^fz. t^^mmx9j^^xm\z'iit?i\i. ^% 

[0 3 2 5] *^Hj<D%^ge<7)f^s!:ss«. ^nm\ 

\z^^^xmMLtz^%i5m\z^'^^nu^K *^0>^o% 

^mm\m^o^&^m\^^xviF^'t^ctt^'^mx:h 

^. 

[0 3 2 6] :^nmm\t. ^mm\--3t^mzm.^^ 
[0 3 2 7] mmms) i^^mmx\t. n-u^mm 
mmWim^Rzf^^WimW}^^) <ommzz>\^^xi^mf so 
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[0 3 2 8] 018 (A) \z:^^mm(DmnmmW}m^ 

4 0 loyDy^HSr^To 4 0 2fii>7 hUvX^. 
4 0 3t^/ty7r. 4 0 4(;3:iJ->yiJ>^iDiK, 40 5 

[0 3 2 9] x7 hUvXi5^4 0 2 iCti. ^Uy^fi^ 
(CLK) , X^-h/tjUXfi^ (SP) ;!>^A:^$nT 
l^^p ^7hUvXiS^4 0 2«C^n7^m^ (CLK) 
i:X^-h/t;i/Xm^ (SP) fiiXti^n^t. 

[0 3 3 0] ±fli^tlft^-( ^>^m^\t. nyyyA 
0 3{C*>l.iTlii|i^fc«ig«iii|@$nT, th>y'J>^ 

lHiJS4 0 4tiA:'j^n'5o nyy T<r>^f^^\zv 
(/io tfc, nyyyhv^)\^-yy^^wnmix^4\x% 

[0 3 3 1] 01 8 (B) IZ1^->yU>^I5lK4 0 4. 
«ffi^»lHl»4 0 5OA«:W;^c««^^r, 3^j:^tJ->7^ 
U>^lp}K4 0 4«, iS^4 1 0IC:teliTA*;/77 4 0 

3chgiK$nTii^o 

[0 3 3 2] •th>yU>^lHlK4 0 4tCt^. m^<DX-( 
y^4 1 iT&tKW^nxii^. -5-LT1t>:?^'J>^(HlK 
4 0 4lCfi. t:x:tf&-^i^4 0 6;5^^7:^n^b*x:tm 
^;iiU:^^nT*3 0, y^4 1 l\t^^ $.>^fm 

^gomat^^IiIBS4 0 5 tCA;^-r^o Ui^m 1 8 

(B) mm^i^^m4 0 s\t'^>^^)>^^^4 

0 4;!;^Wr^X-r^;/^4 1 1 O 1 ':?HS)e^$nTi/i'6S 
sffi^»lBlgS/flt^^LTli^;&^ &X<^y^4 1 1 0« 

gfc, 018 (B) \z7r:Lrz<kytjimmmmm^4o 5 
^^mm-^nxi^^^hoft^. 

[0 3 3 3] tj:^:^mmmx\t. X-(y^4\ WZhy 

y^JX^^\'Dtz\1^m^^X\^^^i^'^. X-iy^4 1 

^ ^>^m^\zwimLX7'tu^\zv'^m^^^>':f^) 
y^xt^T.^ y'^xi>n\t&<. if^mm<ommzWi 

[0 3 3 4] 1j->yu y^'^nfz7i'n^\dy':tm^ 

\ts matEi6iHiK4 0 ^ti^m't^n.m\htim^4 1 2 \z 

Xti^tl^. ma!£B*lHlK4 1 2«> X-h^ntz):i'rit 
U^mi^X\tT>^^Uhy>iyX9^m^^X% 

mmiimm^m^Lx^^^^ti^. t^^mtz.(r>mmzm'& 

-h't^z.tt'^x^^m^xhn\t^\^^. 

[0 3 3 5] l^i;<S^^»[Hli?S4 0 5 

;&^^r-r^)U-fe»y MHlgS4 1 7(cA:^$n'5)o 'J-feyMsl 

^4\7\t. 2-D(D7i-n^7.^ y9-4 \ 3. 414 
i:, -r>A*-^-4 1 6<h> mai4 l S^^UTI/^'S. 
[0 3 3 6] Ji-n^y.'i y9'4 1 4(C«U'tr'y hfi^ 
(Re s) *^A:^$nTi30, 7:^Dyx-f y^4 1 3 
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fi^ (Res) 75U:^^nTi/^^o ^bT7i-ay7.^ 

[0 3 3 7] -?-LT. Ti^a^X^ 1 3?&^:t>CD 

7i'n!/7.'iy^4 1 4;^<pf >(^i:tnmig4 1 5fD^ 

[0 3 3 8] u^mwmt. mmmm^\z^j±yht^ 
h^u^M. >2>mz^^\:.xmtmm&.9^(Dmii\z^)±v 

[0 3 3 9] f^^. i^y VVV7.^<Di%t>^\Z. mfL\t 

m^^^xh^^^o 20 
[0 3 4 0] ^^ummm^(Dmmz'D\.^xmm 

[0 3 4 1] 1^1 9 Jj:^S^^Sj(Elg§ 6 4 1 (Om^^^^ 

-tzfuy^mxh^. ^^ummm^^ 4\\t. 

nv7MxvX^6 4 2. Ay7r 6 4 3$:^rLT(^^ 

[0 3 4 2] ^jg^lKlilHlgSe 4 1 {C:fcl/iT, v7hU 
^n-So !t^$tlfci5^-r a>:i^iI^«A'y77 6 4 311 

[0 3 4 3] ^^^(iti, iv-o^ommovyyv 

iiigco h ^ > ^ $-?F O N tc L :^<j: < T t^T^c <^ 

OT, nyyT&4z\^xtt^nmt:m-tz.tti^'^mu 

[0 3 4 4] zyyVUzy7.^<Di\t)r)\z. 0tJA{^ 

Wi^^XhA^^. 40 
[0 3 4 5] t^^. mi'-S3(7)&^5g^(D®E^. ^ 

[0 3 4 6] i^^mcD^^^m^mm^^m^mmmm 
tzm^^t^mzm^'^iD'^xmmt^ c tf)^^mx^ 

So 

[0 3 4 7] mmme) :$^mmmx\t. *^^cox>? so 



(Dmmzr:>^^xm,m'r^o u^^^mmmjsi^(Dm^ 
it. mmms\z:^6i^x^.brzm^^m\^^^ztf}^xt^ 
<ox. czximm^'^mr^. 
[0 3 4 8] m2o\zsnmmw}^^eo lom^^y 

Uy^mXTjk-r. 6 0 2Jj:v7 hUv^X^. 6 0 3[^IB 

[0 3 4 9] i^y hUi^X^ 6 0 2\Z\t^Uy^imC 
LKt. X^-h/t;i/Xfi^S P7!i^A;^$nTl^'6, ^ 
rzE^m^AS 0 3lC«xv^;i/t*x:tm^ (D I g i 
tal Video S i g n a 1 s ) *^A;^J$nTi3 
0. fg1i[nIg§B 6 0 4\Z\tyy^S^ (Latch S 
i gn a 1 s) fj^Xtl-^nx^^^o ^affi[ElSS6 0 5;&^ 

[0 3 5 0] 02 wzm^umm^^e o iojzoi^l 

[0 3 5 1] i/7hUvX:$^6 0 2tC^^OEjS;&>f>^ 

n 7 ^ fi^ c L K <h X - h <f ^ s P tJ^^A :^ ^ 
(L ATA_i -L ATA_x) \z'tn'etixti^n 

So /J:43::<;)(i:^v7 hUvX^6 0 2(Ii3CiT4fie$ 
tBiSlilKAG 0 3;&<^r-rS^Sc<D^'y^A (LAT 

A_l-LATA_x) (c^n-e'nA:^^^^:^;^^:*!^ 

[0 3 5 2] tmm^Ae^ 0 z\z^^ ^y^mmfixij 

6 1 0 \ZXti^n^ 1 \iy h^<Dv'iy^)V\i'f^m^ 
m\Z^Wi<r^vy'^A (LATA_1 -L ATA_ 

x) (D^n^n\zmtih'^n. ^^^nso 
[0 3 5 3] u^. if-^mmxim^mmA 6 o 3 izx 

v^>/l'k:x:tff^^^05AOI^{C. IBtSlHli^A6 0 3;:>t 
^r"rsS»(^^-y^A (LATA_l-LATA_x) 

(I, l®llT^v^;i/t:x;fff^^A:^LTl^S;:;^ *^0J 

\tz.(Dmmzm:^^nu\^^. tmm^A^o zi^^mth 

^^)v-':f::t\z^rxLxmmz'fv^)v\^5':tm^^ 
xti-ti>. ^^t:)^^'7fmmW]^noxh&\^K r^^i^ccD 

-i^::t\zyy9'^^;i--:r{z^{frcm^^ 4^tijT5> 

[0 3 5 4] $l^\B\^Ae 0 3(D±X07sr—i^<Dyy 

^^x(Dmr^^^. ^^>mr^^tm^. mmz\t. ±my 
< >mmz7^w-mmmmmxi^nrzmm^y^ >fflr«i 

[0 3 5 5] iy-f>mmt)mj-r^t. tii&m^B6 
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0 4tf^mT^mSi(r>yy'^B (LATB_1-LATB 
_x) \Z. yy^fmme 0 9^ifrVXyy^i^^i-)l 
(Latch Signal) fimi&iti^. Z.<Dm?^^^ IfifiliKA 
6 0 3f)^^-r^m&(Oyy^A (LATA_1-LAT 

A_x) ir«j$$nTiiSTv3';ufx;^-fi^«, t2te 

|ElKB 6 0 4;;>^Wr^^Scc^^^y5'B (LATB_1- 
LATB_x) II-^(I»tii^n, «j#$n^o 
[0 3 5 6} xi^^';Ut*x:tm^^iBtglsl»B6 0 4Jl 

iit±it)^AfctB1i[HlgSA6 0 Sirti, f>7hUvX^6 

[0 3 5 7] c:O2®g<0 1 >S8K4'1I«, IStelsI 

KB 6 0 4nstjiZi*n. ^j^^nrii^xv^j'jpt'x 

[0 3 5 8] mnmm^e o s\tm»(Dmmm&mt& 
(ci-cx) ^WLTii^o mwim^^^ (Cl-C 

m^m^zmnmmi cf)mti^f)\ ^rz\m^mz 

[0 3 5 9] m2 2\zmmnmm^ci<DM:f^^fs.m& 

[0 3 6 0] mm^i^mmcwt^mmme 3 1 ^t, 4 

':?c^h^>X^'y ->3>y-hSWl-'SW4i:. 2rD 
cOOA-^-Inbl. I n b 2 th^WLTi/^^o 
^3, ;£S0ftil6 3 IT&^^T^ K^>vX^6 5 OCDffitt 
ti, li**<«-r5h7>v;^i$'Tr IRtJCTr 2CDffitt 
^f^i;T^^. 30 
[0 3 6 1] IBtSlHljiSB 6 0 4 75^W-r'2>L ATB_1 ;!)^ 
^lhtf^tirzy'z^9JV}iy':tfm\Z^^r. SWl'-S 

3(CA:^$n^xvi5^>iI/t:x^(i^<i:, SW2RlfSW 
4HA*$n'5TV^;Uk'7^:tfi^H. Inbl, In 
b2{CJ:':?TiKebT(.i5. ^(DftibSV/ IRlfSW 3 
f)^:t>0t^\tSW2RUSW4\t:ty. SWIRO^S 
W 3 7^^;^- 7 <^ <h # S W 2 SlO^ S W 4 > (i: T(.^ 

So 

[0 3 6 2] SV^lRV^SW3f)^:t><Dtt. SSStiil 40 

[0 3 6 3] j2[(lSW2RO^SW47!>^:t>(7)(i:^^i. ^ 
"®t?f£iS6 3 lf)^^<Dm^ I dtlSW2 ^^M.T^^':7> 
KtC*5<i:$nSo *feSW4S::frtT^agJSVl-Vx 

(^aili«JE75^fS#«ls 1 (r-^^^n, ic = ot?^j:6, 

[0 3 6 4] 110^112 1 $#BatT, mt^OWli^f)^. 1 

is^iHiK (ci-cx) ^zi5i^xmmznt>n^o so 



[0 3 6 5] *^^m\z^^^xm^'^^n^mw}^^\t. * 
x^sLfz^mmmmt. m2 2\z7nLrzmm\zwi'^i^n 
^mo^^2m(D\.^-rm^-:^^7'zy^)U}i7'tsn\z 

[0 3 6 6] iyyhl^i^7s^(Dt^t>r^\z. mXii 

[0 3 6 7] ^mmm(Dm^\t. ^mmi^4tiMj^iz 
m^^t>itx^m'r^z.tff^-sjmx$>^. 

[0 3 6 8] i^mm?) :^^m\z^^^x. E,mmmm 
^fi^^om^^^mzmmrt^mm^mn^m^^^ 
ctx. 9ym^yts'T'i»m^mmmz}^±tsit:bzti)^ 

it. ^^zsnmitf)^'^m\zrji^. 
[0 3 6 9] czx\ E.mmm^'T'^nmL. nse^^t 

m'T^m^[^±^itrzm^^7ri-r. a.Tsutsui. C.Adac 
hi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub. . 
Tokyo, 1991) p. 437.) 

[0 3 7 0] ±ieo^x{zj:o^fe^nfc«r«t«5fc«ff 

[0 3 7 1] 

lit I] 

o 




=»0 0*= 



[0 3 7 2] (M.A.Baldo, D.F.O'Brien, Y.You. A. Shou 
slikov, S.SIbley, M.E.Thompson. S.R.Forrest, Nature 
395 (1998) p. 151.) 

[0 3 7 3] ±IBC7)^^{IJ:0 fflS^nfc Wttl»3t«3|6f 

[0 3 7 4] 
lit 2] 

E t E t 




E t Et 

[0 3 7 5] (M.A.Baldo, S.Lamansky, P.E. Burrrows, 
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M. E. Thompson. S.R.Forrest, Appl.Phys.Lett. . 75 (199 
9) p. 4.) (LTsutsui, M. -J. Yang, M.Yahiro, K.Nakainu 
ra.T.Watanabe, T. tsujK Y.Fukuda, T.Wakimoto. S.Ma 
yaguchi, Jpn. Appl.Phys. ,38 (I2B) (1999) LI502.) 

[0 3 7 6] ±t^(om:sc\z^Dm^^tirzmm^ytmA 

(I T^i^) <D»^jR^£kT\Z7r:t. 
[0 3 7 7] 
lit 3] 



56 
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[0 3 7 8] i:k±(D^v\zE,mmmm'ff)^^(Dm^%^ 

[0 3 7 9] u^. ^^mm(Dm^\t. mmmi-mm 
me(D\.^'rti<Dm^t^^^\zWL^'^t>i^xmii&-r^z. 20 

[0 3 8 0] i^mms) ^mmmr*\t. ^^B^^m^^ 

[0 3 8 1] ^2 3«. hy>z^X^t)^m^'^nft^'F 

'^nrz^^&m<D±mmx$>K}. m2 3 (b) \t. m2 
3 (A) (DA-A* \zii\,i^w\mm. m2 3 (o {m 

2 3 (A) <DB-B' lC43tj-^Wrffi0T*5. 

[0 3 8 2] mu4 0 0 i±\zmf^tirzmm'^4 0 0 30 
2t. mnmmw}^^4 0 0 3 t. miRzf^2<D^^ 

0 0 4 a, bt^mtS^'DlzLX. x-;!/ 

«4 0 0 9;&^^tt^nTii^o ^rzmmm4 0 0 2 t. 
m^umw}mm4 0 0 3t. miRum2(D^^mi^m 

IslK4 0 0 4 a, b<i:C0±Hx-U>^*r4 0 0 875«iS 

ttenri^^o j:-3T®^a54 0 0 2 ch, mn^mm^ 
?S4oo3^, miRifm2<D^^mmW)\3i?^4oo4 

a, bi:t^, SS4 0 0 1 ch'>-;L'1;^4 0 0 9 tv-'j 
>^«4 0 0 8(h(CJ:oT, *««4 2 1 OT^JJ^n 
Tl^-So 40 

[0 3 8 3] ^rzmw.4 0 0 i±\zmi<i'btircmm^4 
0 0 2 1. m^mmm^^4oo3t. f^iRzf^2<o 

^g^iKi^lHJgS4 0 0 4 a. bt\t. ^II^CDTFT^^ 
LT(.^^o ®2 3 (B) X\tRmmz. TiteM4 0 1 0 

±{zj^^^nrz. {mmmmj^m4 0 0 3\z^ ^n^m 

ijTFT (mb, CCX\tn^^:^^jmTFTt9^^ 
^Jimr FT ^m^^r^) 4 2 O l S:J/iii^Si54 O O 2 
IC^^n-S h'7>>^Xi$^T r 5 4 2 0 2 ^m^.Vfz. 

[0 3 8 4] :^mmmx\t. mmr f t 4 2 o i tini;^ 



^;H!TFT?&*fflli6n, h^yJTs^T V ^ 42 0 
2 JlJi^^at^^FjtTffSJ^ tl/^ p ^;i.ST F T;!i^ffl 

[0 3 8 5] IS®iTFT4 2 0 l^XSh y >'JX^i: r 
5 4 2 0 2 ±lrttgPp^jiieSK (^fifkffi) 4 3 0 1 7&^' 
J^J5jc^tl. -^C^±IC h^>vX^T r5 4202OK 

uoiim^wtia^T'Sis^ais imm 420 3ti^ 

J^fig^n^o li5Rlffi4 2 0 3i:LTHtt»MSO:^# 

itmmt(Dit^m. mitm^. mt7.x^rz{m{t^> 
z^^i:K^mi^^ctf)^x^^. ^fz. mmmmmnm\z 

u ^yiK^muLtzhco^m^^xh^^K 

[0 3 8 6] ^LXs mmmm4 2 0 3(D±{z\tff&mm 
4 3 0 2fim^^t\s Ji&mm4 3 0 2\tmmmm4 2 0 
3(D±\zma^i}m^'^nx^^^o ;i<^§iDgp(c*5Vi 
Tv iiiRsa4 2 0 3<D±\z\t^m^^m4 2 0 4i)m 

fig^n^o ^«»>tg4 2 0 4«>^»OWttl«3fc««* 

3tw*^ntif£5^^^ {^j^-m i^mt^^i-^ (7p 

[0 3 8 7] 4 2 0 4 (^J^fifc^fttiliftKD^ 

w^m^rz\tm,^^xm^^^\zm^^iDikxmmmm, 

[0 3 8 8] #a^7tl4 2 0 4(7)±lCtj:iS7^tt$:#t- 

f)^^f^^mm4 2osf)m^^n^. ^tz. ^^4 
2 0 stmm^^m4 2 0 4o#®ic?¥fiE'r^7K^^K 

7t^4 2 0 4^g^^;^c^i^:^XflH^T^^^L. 
^7K5^lift4n$ii-;^ci:i.>^^fiffi4 2 0 5 ^J^^r-Schii 

(i7 7X:$^-U/-;P;^5S) OfilcKSB^ffll^SCt 
XJia>OJ:^;^^^m^Wt6i:-r^. -E'LT(iffi4 2 0 5 

\m^<Dm&^^^^ibnxi^^. 
[0 3 8 9] u±<D^^\zLx. mmmm mm) 4 2 

0 3, Wm^7tl4 2 0 4S:rX^®4 2 0 5:f^^h>U^^ 
7t5g^4 3 0 3 7!>^?^^^n^o 'tbX^^mJ'4 3 0 3 
^rffi^Jc-^t::. jise»K4 3 O 2±IC«ISK4 2 0 97!itJ^ 

^^nri/^-s. «aie4 2 0 9«. ^3tiK^4 3 0 3n 

mm^^yf^^^^^AO'^tso^m^o^iz^ih^mxh^. 
[0 3 9 0] 4 0 0 5 a\tmMmziim^nrz^\^^u 

Simx^O. hy>z^7.^Tr 5 4 2 Q2<D'J-X\zm 

%K\zmm^riX(^^^. 5I^[hile^4 o o s at^v- 

Mi 4 0 0 9<i:SS4 0 0 1 chc^Fal^iiO, 
7^;i/A4300^:frLTFPC400 6;&«^t"^FP 

cfflEii4 3 0 1 ^zm^mzmm^n^. 
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[0 3 9 1] >-~U>^tt4 0 0 8thbT«, 

m^^^^tf)^^^^. 'fyX^y^7*itLX\t. FRP 
(Fiberglass-Reinforced PI 

a s t i c s) P VP (:;SU }^-)Vy)i^:ty^ K) 

[0 3 9 2] {ib. »7t«i^?5/^bCD7to«:l*:&ffi]?&t:^A- 
X X x>ip 7 >f A ^ 7 ^ U ;i/ 7 ^ ;i/ A CO i; ^ ?U3hj 

to 3 9 3] ^fz. ^««4 2 1 OtLX\t^m'^T)V 

mmitmm^m\^'^^::ti)^'ct. pvc (#utf-;i.^ 

U3->WIg, PVB ^rz\tE 20 

VA (x^u>t*x;i.7'feT— h) ^m^^^^ctt^rt 

[0 3 9 4] ^fc3fe«**4 2 1 0 ^KStttlS (fftb 

^>tT^<^i6lC, '>-iJ>y«4 0 0 80SS4 0 0 
1 <|ija)®{::[H]gi54 0 0 7 ^^ttTKMtt^jM^fctiS?^ 
^®:ifU^StiH4 2 0 7 ^Eg-rSo ^LT, ©Mtt 
ig3K^fctiK^^K«L^Sl^H4 2 0 7f)mr^m^U 
\^^^^\Z. IHlSB:^7A'-«4 2 0 8(rJ:oTffiS14«iat 
;t«K*^®iPb^S^®4 2 0 7«|HlgB4 0 0 7(1^ 30 
J^^nxi^^So ?'j:43lHlgB:/3A-** 4 2 0 8 ti@(^Jffl;!)Hi 

S^fc«^^^K^L^Si^M4 2 0 7\tm^u^^mf^ 

4 2 0 7^igttSCi:T, ^7t*^4 3 0 3 CO*fk$ffll 

[0 3 9 5] 02 3 (C) iZ^r^O^Z. il*«g4 2 
0 3;^;^?^^$n'6<i:I^^(C. ?l^[ElbiB^4 0 0 5 a± 
(lSr'5<fc^lI«€ttJl4 2 0 3 af)m^^tl^. 

[0 3 9 6] ^fz. ^:i5mm\^y^)ii^4 3oo\tmig 40 

tt7^ 7-4 3 0 0 a^WLTl^i'S. S1S4 0 0 1 iiF 
PC4 0 0 6 t^mBEmr^CtX. Slg4 0 0 lJ:CD 
mm\^m4 203a<hFPC400 6±<7)FPCfflE^ 

4 3 0 1 tf)^. mm^^y^ 7-4 300 aiz^-Dxm^ 
mzi&m^n^o 

[0 3 9 7] :^mmm<omj&\t. mmm 1 --^js^j 7 

[0 3 9 8] (^lfSfiflJ9) %3t«^Jlfflli«=>n'5Wttl^ 
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%mmxh. a-^^xhm^^^ztf)^xt^o 
[0 3 9 9] m'F^(D^m^mm\t. mmmz^o 
fiKM^ns. Lftf)^r^xmsm7&^tK)^t<. ^^-ji 

[0 4 0 0] is,i^^Jk(D^m^ytm^tLx\t. ^y^j 

y-;P^E{i^<i:t;/^7;U5X'^A^ftA 1 q,, 

yjL=i}i7^>mmt¥ (TPD) mi)m^mzmiff(hn 

So 

[0 4 0 1 ] i65^^^(0^a^^«5|6fHfi5^^^^ 

[0 4 0 2] it^'F^(Dmm^^^n^m\^^ft%ytm'f' 
<Dmm\t. i&i^'F^o^^m^^^n^m^^rzttts*^ 
mz\mcx$>o. fStm/mm^^m/f&mtts.^. l 
f>^v. ^^'^^mmmyt^n^mi^^tzmm^ytm^m 

^r^mizjft. ^^^^(D^m^t^m'^^m^rztto^ 

^^x}ft2m<Dmmmmt)^m^x$>^o M^i^&^^zift. ^ 

\t. mmfmtLxca^m^^^cth'^mx$>^. 
[0 4 0 3] t^^. m^<D^^^\t. ^^B^m^r^ 

^mx^^^Tz^. znib^mRt^ztxmm<D^^ 
^9r:'r^ytm^^m^r^ctf)^xt^. ^^m<om^ 
\zm\^^^ctf)^xt^i^^^j^<D^m^mm\t. ^j^u 

So 

[0 4 0 4] 7pU/t^7xz:U>tfxU>lSJC«, #U 

(;i^7xxix>fc:xu» [ppv] ;J^U 
(2, 5 - v7>iU34^'>- 1 . 4-7xXl/>t*-U 
» [RO-PPV], (2- (2' -X^;i.-^4^ 
V4^'» -5-/h^'>-l, 4 ~7xr:l/>lfxU' 
» [MEH-PPVj. ;JtiJ (2- (v7>il'34^ v7x 
x;i/) - 1. 4-7x-U>t:XU» [ROPh-PP 

[0 4 0 5] 4^'j/^77x-U>^{Itj:. 7}^U/l77x 

xu> [ppp] mmi^. 3f>'J (2, 5~v7;m=^^ 

v-l. 4-7xXU'» [RO-PPP], (2, 
5-v'\4^y + '>- 1 . 4-7xXU» mft^^if^tl 

So 

[0 4 0 6] *U^;^-7x>^(Ctj:. 4^U^:t7x> 
[PT] O^^ft:, #'J (3-7;i/^;i/^:?|-7x» 

[PAT] . 7}^U (3-^+f>;i/-?^;t7x» [PH 
T] , #'J (3-xi:7D^+>->iP'^;^-7x» [PCH 

T] , (3-'>^D^=^x;i/-4-/^;u5"xr7x 

» [PCHMT] , (3, 4->?x^D^:^^x;U 
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^7r7x» [PDCHT] , tS'J [3- (4-:^-^^ 

)lyjL-M -^;f7x>] [POPT] . 7}?U [3- 
(4-:t^9')Uyx=^)i^) -2, 2\l9':tyji>] [P 
TOPT] mf)mf^tl^o 

[0 4 0 7] :fJ^'j7;i/:tU>mJIt^. #U7JU:tU> 
[PF] (Dm^i^. #U (9, 9 - v7;i'4^;U7;i/:^-U 
» [PDAF] , *U (9. 9 -v:ti:7^;i.7;i/:tU 

» [PDOF] ^amiff^n^. 

[0 4 0 9] iEKW&^om6^^m<Dmm^mntL 

'>x;p*>» (CSA) (DM^^. #g7^u> [pa 

>m [pss] (Dw^mmtm^i^n^. 20 
[0 4 10] t^^s i^^mmommt. ^mmi-^^m 

[0 4 11] {^mmio) ^^mf-^m^^rz%^^m 

[0 4 12] *^HJcD%)1£g®^ffll>fcm^«Si:L 
Kltm^M^^m (aflcW(wtiDigital Versatile Disc 

(DVD) ^mzmk^^^^x.. -^ousi^^^Lp 

^n?,ttT«g§O*ft:efil$:0 2 4(1 40 

[0 4 13] ®2 4 (A) \t^%%=f'^7h^mxtb^ . 
g^2 0 0 1. 3tJt^2 0 0 2, ^5j^g^2 0 0 3, X tf 
-;^-a52 0 0 4. fx^A:^^^2 0 0 5^<£:^t;o 
*^B^<^^^Sfiti^^gB2 0 0 Z\Z^\^^^Z.hif^X^ 

T#i>o fj;^5. %7t^^^^S®ti, /iy=i>^. TV 
Bd^^SnSo 50 
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[0 4 14] 02 4 (B) 

0> *(t:2 1 0 1, ^^gB2 10 2, §»gK2 10 3, 
Sf^+-2 1 04. ^m^m^-Vl 1 0 5, i/^yi$^ 
-2 10 e^^^tf. *5!^(D5!5t«El^S^gK2 1 0 
2\zm^^^Z,t.if^X^^. 

[0 4 15] S2 4 (C) t^y- h^/^-V:h;P=l>tf 
iL-^T^O, **2 2 0 1. S<*2 2 0 2. S^gB2 
2 0 3. +-#-K2 2 0 4. ^SKSi^Jj?- h 2 2 0 
5. ^J^-f >x><>^V0X 2 2 0 e^^^tf. 
%7tSB«S^g62 2 0 3(Iffll^^C<i:;!^^T^-5o 

[0 4 16] 02 4 (D) \V^n^)\^Ziy\in,-^Xtb 

0. *(*2 3 0 1. 3 0 2. X-r •;/^2 3 0 
3. iSf^=^-2 3 0 4. *^iei:;}^-h 2 3 0 5^^^ 
tJ'o *^BJ0^3t^gtiS^SB2 3 0 IXZWi^^^Z^hti^ 

[0 4 17] 02 4 (E) \m.mk^^m7.itmsm(r> 

@i«lS^^B (**»»CtiDVDB4»fi) T*0, * 
{t^2 4 0 1, i[#2 4 0 2. S^SSA2 4 0 3. 

B 2 4 0 4. ^mk^ (DVD^) A 

5. Sf^4^-2 4 0 6. Xt:-;^-gB2 4 0 7^^^ 
tr» ^^ggA2 4 0 3J*±iLTi®»1t^^^^L. ^ 
^g5B2 4 0 4«±i:UTS:?:1Sffi**^"r^5&<. 
flJ<^%3tgBJi:in^g^gi5A. B2403. 2404 

^^Wiz\mimf-hwmu}i%^^n^. 

[0 4 18] 02 4 (F) t^lf-^Jl/^XH'XyU-r 
(^^;/ HV'^> h'r-<X:/U<) T$>0. *<*:2 5 0 

1. ^^§52 5 0 2. 7-Ag|52 5 0 3$:^t;o 
<D»3KSB«^^ffi2 5 0 2(IfflliSC:i:;&tT#-5. 

[0 4 19] 02 4 (G) «b'x:t:^><7"efeO. 
2 6 0 1. ^^gg2 6 0 2. g<*2 6 0 3. ^^l^gRS^lB!* 
-h2 6 0 4, Ut=l>Sfig52 6 0 5. S»8K2 6 0 

6. /^yrU-2 6 0 7. ^^A;^^g^ 2 6 0 8 , 

-2 6 0 9. SggSB 2610 ^^^tJo *^0J<;)%*S 
Bfi^^SR2 6 0 2lCfflli^;:t;5iiT#S. 

[0 4 2 0] CCT02 4 (H) ^SS^^ST^O. * 
{*:2 7 0 1 . M^2 7 0 2. S^g^2 7 0 3. l^^A:fj 
952 7 0 4. a^^m:^S&2 7 0 5. Sf^4^- 2 7 0 6 . 

h 2 7 0 7 . T>7^±2 7 0 S^^^tTo 
*%B>^0%7KSBtiS^gl5 2 7 0 SClffli^^Clch:^;^-^^ 
U^. ^^gB2 7 0 3tiMfe<D«mtiafeOX^$: 

[0 4 2 1 ] ^m^\z-^m.%%m^(i^%imm^ 

\zm\^^^zt^-^^hu^. 
[0 4 2 2] ^tz. h%z%^m,m^<y^-^-vV'^z 

ATV (^r-^^^I/T-Uf) T^CifCO^^iifilElgl^iiUT 
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[0 4 2 3] ^tc. ^^mmit^ytLx^^^^mm^ni: 

tLxx^mm^^^^^xm^-r^^o ^zmmt^ z. 

[0 4 2 4] ^A±(Dm\z. ^^BM<Dmmmm\tmtbxfi: 
<. $>^^^6^^(Dmi^mmzm^^^z.tt^ojmx$> 

^fz. :^^mm<Dm^mmtmmmi^9{Z7rsLrz 
^^^rtKDm^o^m^mm^m^^xh&i^^. 

[0 4 2 5] (mmmi u :^nm\x\t. ^2\z^l 
ft^^&mmr^mmi o i<Dm^\zo\^>xistmt 

[0 4 2 6] 02 m2X7r;Ltimmi 0 lOPL 

^^^^e^^fo 0 2 8 izTT^-rmm i o . m^m s i 

(S l-Sxt^D^^OlO) . mi^g^G j (Gl- 20 
GyO'P'^coi::)) . m2*SEi^Pj (Pl-Py<;)^> 

•::>) J5:^«iIg«|V i (V l -VxO-5^<^ 1 ^^L 

[0 4 2 7] ^i/^HSll 0 1 VyyVTs^Trl. 

%^M=f'l 0 IB^D^^it^a? 0 2€^LTl^^o 
Sa? 0 2fiH^>i^Xi$^T r 1 r 2(D^-Vt 

v-T.cDmcDn.K {f-vmm ^^K^m^\zun't^ 30 
tz^\zWLn^nx\^^^ti^. ^z^rL^m-^^'Z^mtt^^^. 

[0 4 2 8] hyyVTs^T T 3<Df-h\t.mi^W& 
G j irJ^gS^tlTli^o ^LT h^>>^X^T r 30y 

[0 4 2 9] h^>vXi$'T r 4(7)^*- ht^. ®2^jg 
j (Ci^^^tlTli^o tLXVy>'y7s9T r ^(D 

OIC. t>r)-:^tih^>vX^^T r lB:?yfT r 2 0y 40 

[0 4 3 0] h^VvXi^'T r 60y-h«. h^>v 

X^T r 1 SiO^T r 2 <Df- h\Z^m.^nX\^^^. "tL 

^VvX^'T r 1 OKUOIC, "9-;^^^ h ^ >yx 
^S' T r S(0V-7.^rz\t K U-T XCfilJ^^nr^.i-So 
[0 4 3 1] h^>vXi5^Tr 5(^y-K{^, 113^^ 
j tCg^Jl^^nTli'So -e-LTh5>>^X^T r 5CD 

^>\Z. t)^-:5«h'7>vXi$^T r 60V-X^/t« 50 
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Yi^^ >\zmm^nx\^^^. 

[0 4 3 2] Vyyi/7.9T r \ tVyyi^T.^T r 2 

X^T r 1 (h h7>xX^T r 2c7)y-XH, 

i tcSJ^^FtlT^^iS. -€-LT, h7>vX^Tr2 

o H >td:, ^^m^F 7 0 1 (oiiigmffifcftjiie^nT 

[0 4 3 3] «^$a7 0 2;!i*W-rS2 0<7)mSti, - 

\z. h^-i3\tmmmv i ^z^m-^tix^^^o 
[0 4 3 4] mmmv i onrn mmmE,) 

^zmznx^^^o 

[0 4 3 5] U^. hyy'yX^T r 1 , T r 2B:^T 
r ^\tn'J'^r:^)VmVy>V7.^t^'^^^)mhy> 

I, T T 2RzfT T 6<Dmmtmi:x$>^. us 

h^VvXi^'T r IJ^t^T r 2fip^A'^;U^h^ 

>i^x^T^^(7);!)^M^LVio i^n. mm^tii^mmt 
Lxm^\ ^m^mmmmtbxm^^^^^. vyyv 

X^Tr IRUtTr 2 «n ^-^-^^JU^ h ^ > vXiS'X* 

[0 4 3 6] h-7>yXi$^T r 3, Tr4. T r 5 Ij:, 
n^-\-:^;U^h7>vX^<hp^^^^;U^h'^>vX3' 

[0 4 3 7] 'Jk\z. i^%mm(D%%^w(ri^mz'-:>\^^x 
ti, Wi^\z7r^\.fzwm(f^^^hnmz. s^ji^asp^T 

-So 

[0 4 3 8] ^fz. mi-3^ssgi(cTOn$n^«Eti 

C<h;^?^*T^'5o ^^C0 2 9tl. 0 2 8 {r:^Lfcll^<7), 
a^ii^M^T a «i:S^a!r«1T d iC^stt-S N ^ > vX ^5^ 

Tr xhVyy'yx^'i X 2<Diitm^. mm^zTjkLftm 
[0 4 3 9] m^^^^mmT a^mih^n^t. ^i^ 

X^T r 3 i h^>vX^T r 47:i^'^>II?^j:^o ^'Jiis. 
m3^SiaRt^S«$nTl^ni:l/ia)T. hy>zyX^T 

[0 4 4 0] -^UT^ mnmmwj\Bimi 0 2izxf)i^ti 
-stiT^^tff^ns-i^'t, m^^s i-sx^mai^y 1 

[0 4 4 1] 1^2 9 (A) \z. m^'^^mmr aiz^i.^ 

T, in^ms i lit:x;tfI^llJtxi;;^c(i^mo5 I cfim 
nrc«^0. 1 0 1 O«lB&0$7Kf . 7 0 6 ««ffil 
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5o ^fc, 7 0 7 fifS^aSKlilK 1 0 2 tt^^^^S^m 

T r 1 hl[EVcs t^moitM I c \Z^oX^^^o 

[0 4 4 3] ^L'Th^>vX^Tr 2C0y-h«. h 10 
5>vXi$^Tr l<7)y-h(rSK^$nTVi^, h 
^>vX^T r 2<^y-Xt^, h^>vX^Tr 1(7)7 

l(7)y-hSJEtj:, -eot^ h^VvX^J'T r 2CDy- 

h^>vXi5^T r lOHUOSffiJIlt^iJ-r 
mz. /zC.W/L&r/VTi^&^St^^tC^bt^ici:^. 
h7>vX3^Tr l^h7>vX^Tr 20HU>f >« 

[0 4 4 4] -^LT, h^VvX^J'T r 2(DFU<>1[ 20 

m 1 1 7 0 4 \zmn^o ^ytm^f-^zmn^m 

m\t. ^nmm? o 7ic:feiiT^d6en^M^m«ffii c 

»ffiT'^^*? 7 0 4ii^^-r^o ^^s^icffin^tt 

ffi;J>^OtllSO;S<fi;!)^ofcO, lwatn-6«at;!i^ 
i£;W7Xc7):&f^f]icatn;/i:0T'6«^tt. ^^«^7 0 
4«^3tt;^j:iio 

[0 4 4 5] ##3i^J8r«1Ta;5tj^7T^<i:. mi*S 

xmnxL^ot^^x^^o 
[0 4 4 6] m^ji^^mrB^T a^mjt^t. :k^z^m 

fji^. mi^^^^GRum2^^m?\tm^^nx 

\^^fj.^^(OX\ Vy>i/7.^i: r ZlkXST r 4\t:i'y\ZU 

[0 4 4 7] 02 9 (B) \Z. n^Mf^i:d\Z:^\1f^m 40 
McornXdm^TTi't. h^>vX^T r 3&y:h7>vX 
r 4\t^y(f>^m\Zh^^ ^tz. h^>vX5^Tr 
l&J/h^>vX^T r 2 0V-XJimil^.^V i tiggg 

^nx^o, -3£c7)«jE id^-^-A'^nrv^ 

[0 4 4 8] -*h^>vX^5'T r K T r 2 iCiSC^T 

ts. mtih^m^T s.\z^\^^x^^^nfzVc,f)^^(Dt. 
^^i^^nrii^o ^btc. h^>yxi$'T r ecoy- 
htth^vvx^T r l^UT r 2<7)y-hiffijK$tl 
Tt^iS. •f-(^;^ca6. h5>vX^T r 1 (DKUOmeS 50 



/tnSo -^LT. S1J:0, h^>vX^T r ICOHU 

[0 4 4 9] K^>vX^T r 1 iiT r 6oy-hm 

#da$nSo /J:43, a:2JCi3liTh7>vXi5^Tr lO 
5^-\':^^;i/:l^L 1 , T r 6cD-^-\':^;l/S$:L 6, Trl 
RDCT r 6 O K K >ttcS€ I , i-r^o 
[0 4 5 0] 

[iC2] I,= I , XL 1/ (L 1 +L6) 

[0 4 5 1]-:^. h^>vX^T r 2CDHU'f >m»K 

[0 4 5 2] -^LT> VyyVTs^T r ^ii^it>f^<r> 
X. h^>vXr$'Tr iXC/Tr 60KU-r>afiSIi 
(t, h^Vi^X^'Tr 2CDKK>SSSI.«. mz% 

%m=f-7 0 A\zmn^o ^r>x. Y^v^ymmiyt. 

KU^ >mmir^^i:>'^rzmWi(D'X^'^\z^^r>rzW 

ST. %7t9g^7 0 4ij:5£7t-r^o 
[0 4 5 3] /ct^fe. ^%m=f'\zmn^nm(Df;.t^\zM. 

^^rzmmx^^m^T 0 4'f}m^t^<Dx. &m^<D 
^m\t. mTskmrnr d\z:h\,'f^^^m^\zmn^mm(D 

St!?^ ^(Df^miZ-^X^^mit. m^(D/t:^)VX\tm^ 

GAtit 4 8 0 ^-r >Oi®S;&tli*gB(ClgttetlT*5 
0. 1 ^^>Oil^O#tii^^r^1Tam 7U-A^ 
f^<n\/A 8 Oga<i:#^(C/h$(.i;^^bT^^, t>^5 

a\z^\'^^^%n=f'\zmri^%m(r> 
[0 4 5 4] i^%m(nmmx\t.. wmmz^\^^x%% 

%=^^\zWiin^nm%Y^V^y%M\^hL. Yv^ynM 

-r>^»gI:(^^(cte#LTt.i;^cti^o ^Otz^. hy> 
z^7.^T r I thy>i^y^^T r 2<D^itf)iirnx. h 

•7>vx^T r 2o:)\^u^>mmi:tm^n^\ c<d 
it'f)mmmx^U'oxhs ^Mm^f-izmn^mmcom^^ 

[0 4 5 5] ^Tz. ^^m<7)mmx\t. mtii^^mmT 

=j^^zmnxi^r<i,^K ^'DXfmmmmm^\z^-:>xmm 
\znmm^^^n. h^>vx^T r loHu-rv^cs 
t)^mn^ctxy- hmEEf)^m[:ut\:tbxt)^^. 

u^^. Lftf)^ox. 'iSt^(ommt]t^x. mm^tiftm 
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[0 4 5 6] ^fz. 9t^tmm\z. mmxijm(D^9tm 

moTFTs 1 ^mmmi^rW}i^^itrzt^\zit-<x. 
^ytm'Fcr>9;it\z^^mm<D{&T^vtA.^ctf)^x^ lo 

fjm't^m^iz&^'^nxh. ^^m^(Dmmf)^mitt 
^(D^ti^^x^ctfj^xt. ^rzWim<D±mzfii^^xms 
mm^±t<u^<o^m<ztf)^x^^o 

5, 0 7. 0 9, 01 ORZfmi 1 (C^bfcli^lrlt^ 

m^-^^^^fzib. mnmmi c\znt^^ytm'r-\zmn^ 
[0 4 5 8] u^. :^mmm\z^^^x. h^>yx^T 

r 4(7)y-X^ KK>ti> -:^tlh^>vX^T r 1 

Rzshy>z^7.^T T 2<oy-h\zmm^riXif^^. v 

f)^L::^^m\tC(Dmmzm^^tir^\^K 

td:, mt^^^mmT a\Z:i^i^^Xhy>i^X^T r l<Dy 

o\z. hy>i^x^TT 4f}m(Dmi'^ft\mmti&m 30 

[0 4 5 9] *fc*^SI«»JlC*30iT, h^>vX^Tr 

(Dmm\t. mt'^^mmr a\z^\^^xhy>z^x^r r 
i<Dvu^>tmmmmt^mDmL. mir.mrnvz^^.^ 
xhy>zy7.^r r 2<D\^]^'^>tmmmmt^mf^'r 

^rz\mmtiim^tix^^n['X^i\ m?i\i. vyyv 40 

[0460] O^O. Tr3. Tr4, TrSt^, Ta 
■e«02 9 (A) (7)J:^HS^^tl, TciTti02 9 

(B) (r>^o\zw^^nx\^^n\t%\^. ^tz. gj, p 
j. -^wxzi^mmm^hu^xy^^^ti^. t^tibxi 

:^'^2:^{ZLXh!^^\ 
[0 4 6 1] tPSO, TalIi5l^TTr 1 ^mtl^nm 

\t±xm^mxmm^nxi^'^ni,t&\^K Tdiiisi^Tti so 



T r 1 r 2 *SEnS««t«^3t3g^Jcattintf ^ 

[0 4 6 2] ^mmmommt. ^ig^j4-i6j6 
fi»ji oo(.i-rn<o«i^Ki:t)a*tcjfl^^t)H-Tiijg-r'£> 

[0 4 6 3] {mmmi2) :^^mmx\ts m2\zmb 
rz^ytmmt)^^'r^mmi o lom^iz'oi^^xmm-t 

[0 4 6 4] 03 Oil. m2x^.brzmmi o k^^pl 
i.>i8fiJc€:^-ro 0 3 0 iz^s-rmm lo i\t. in^ms i 

(S l'-Sx(D'5^0 1t:» , ^l^SiSG j (01-- 
GyO^v^O^l-O) . f^2^^mP } (Pl-PyO^ 
-^(7) 1 -3) , ^3*g^R j (R l-RyO-p-fc^cDl 
BLO^^jgi^V i (Vl-VxCO^^OlO) ^:^L 

[0 4 6 5] ^fcli^gl 0 IJi, h^>vXi$^Trl. 
h7>vX5^Tr2, h7>vX^Tr3. h^>i^X 

J$^fi7 3 1 ^^LX^^^^o ^^$S7 3 1 Jih^>v 
X^Tr l&r/Tr 2 (7)^- h ^ y-XOra1(7)^JE 

-hSE) ^^Dmrnz^m-t^tzibizm^i^nxi^^^ 

[0 4 6 6] h^>vXi?^T r 3<Dy-h(i^l^^^ 
G j (iSJl^^nTli'So '?'bTh^>vXiS'T r 3<7)y 

0. *)^-:5«h^>vX^^Tr 1C0KK>HS3I?6$ 

[0 4 6 7] h^>vX^T r 4(7)y-ht^. ^2^S 

mp nzmt^^nxi^^^o -eLTh^>vx^Tr 4(d 

y-Xi:h'U-r>Ji, h^>vX:$'T r 1(7)KU 

-r>tC. hy-:^\thy>z^7.^T r IRV^T T 2<Dy 

[0 4 6 8] h^>vX^Tr 50y-hti, ^3*S 
^R j (cS^^nxti^o ^LTh^>vXiS^T r 5<0 
y-Xi KU-r >t^> -::&JdtK^>vX^T r 2<DKU 
>S:L^mil^v i {c, 'b3-;^tih^>vXiS^T r 1 

(D\^u^>\zmm^nxi^^o 

[0 4 6 9] h7>vX^T r 1 ci: h^>vX3'T r 2 
1 <h h^>>^X^T r 2 0y-X«, *tl^^?g^7 3 

[0 4 7 0] ffi}$$S7 3 l*^^-r^2::>(7)miili, - 

:5tih^>vX^T r 1 (h h^>yXi$'T r 2<Dy— h 

\z. ho-:^\t^ytm^7 3o<ommmm\zi&t^^nx 
[0 4 7 1] mmmv i omE inrnmEE) ts-soss 

[0 4 7 2] ;tj:i5, h^>>?Xi$'T r IJfcD^T r 2«n 
^^:^)mhy>iyy.^tp^^^'')mhy>i^X^<D 
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^t>i^VhSil\ tzf^L. h^>v;^i5'Tr IR^Tr 

mMmtLXm^^^m"^. h^>vX^Tr IJtC/Tr 
[0 4 7 3] hy>z^7.^T T 3. Tr4. TrSli. 
Oiit>^Xh&^K 10 

CO 4 7 4] m3o\z^vrzmm^^'r^^^^m<DW} 

T a tm^^mmr d t\z^i^^xmmt^ ztf)^ujmr$> 
^fz. mi'-'S^^mzmu^ti^mEEiz^^^x 

xti>. ^tzmswt. msoizTjkLfzmmo). mti2^ 
^mmr a t^TikmmT d ic^stts h y >V7s^t r i 

X^Tr 3^h^>vXi$^Tr 4^t7r->{c/j:^, ^iij. 
S3Sfi^RtlS«$nTV>;^cC(.^(^T% H'7>vX^T 

[0 4 7 6] ^UT, m^wsmmml 0 2\zxii^n 

^\i^^mn\zm'^^. m^us\--sxt%mm \ 

[0 4 7 7] 03 1 (A) S#ii^MPflTa('*3l> 
T. fi^^S i {-t'x:t<t^lri£i;;^cfi'^ms?^ I c:?!>^g?t 30 
tlfcS^O. urn 1 0 1 OSEBSS^^-To 7 3 6 l^^fS] 

^fc, 7 3 7Hfi^JglBKlHlSSl 0 2;!|tW-rS5£« 

[0 4 7 8] h^>vX^T r 3ti:t>(7)«fi8fC*S<D 

n^ts (i^m^i ct^ h^>vxr$^T r icDKu-r> 
y-N<t h•K>;!l«^^)^^$nTVi^(Z)Tfiafpffi^T' 
T r 1 (Oy- hmJEVcs tiScSM I c iCct-^T^^^o 
[0 4 7 9] ^LTh^>vXiS^Tr 2coy-h(i, h 

^>vx^T r ic^y-hns^^^nrvi^o ^fz. h 

yyi/Ts^T r 2<D'J-7.\t. h y >iyX^ T r I (O'J 
-XiZi&m^nxi^^. Lrzf)^'DX. Vy>V7s^Tr 

\(r>v-v%mt. -€-<o^^h5>vx^Tr 2oy- 

VmKtU^o ^r:>X. h ^ > vX^T r 2 H U-T > 

mmt. h^>vx5^T r la)K^<>s«tlIlt0iJ-r 
h^>vX^T r 1 i:h^>vX:$'T r 2<^HU^>m 50 



[0 4 8 0] -^LT> h^>>^Xi5^T r 2(7)KU^>a 

Sit I r 7 3 0 iisgn^. ^^m=f-\zmn^n. 
m,\t. 5£SiSjS7 3 7ic*5iiT^i6^n/tm^ma!i c 
\z)t:^cfz:kt^x$>^. mtih%m<r>izt^\zn.^^tz 
wsT%7tm^7 3 oji^Tt-r^o 
mfi^o\zWiK>t^<i5,i)^^tz^ . ^^mi-\zm.n^%m^ 
wu77s<r>^mzwLt\rz^'r^m^\t. %%n=f'i3 

[0 4 8 1] mtit^^mNiT atmir^t. ^i*s 

iSG. S2^SE5SP<7)a«;&^iK7-r^o ZOt^. ^2 
^SE«IP(^SW*^. Sl^S^GctO'bfttli^T'r 

7!>^M^bV>o f^'^t^^ VyyV7.^T r 3 ;!>^5fe(l:t >^IZ 

xmnx\y^oti^^x$>h. 

[0 4 8 2] ^tii,^mfiir atm^t^t. :k\zWim 

t^^. ^\^^mG^Tsm2^^^^Y>\tm^'^i\x 

^^r^l^(DX\ hy>i^x^r r 3RZ^r T 4\t:ty\ZU 

[0 4 8 3] 03 1 (B) \Z. ^^MPflTdll^tt^)® 
mommm^^sto h'7>vX^Tr 3&tXh^>vX 
r 4H:t:704^J|H*^, ^fz. h7>vX^Tr 
lRtXh7>vXi$^T r 2C0y-X«»^^^ 7 3 OO 

[0 4 8 4] h^>vX^T r 1 , T r 2(C:feliT 

^«lt$nTli^. ^-LT, h^^vXiS^T r 2 0^- 

h\t. hy>z^7.^T T KD^-hizmm-^nxi^^^. 

^fz. h7>vX^T r 2C0V-Xt^, h^>vXi$^T 
r 10V-X(CS3K$nTV^5. cfcoT, h^VvXiJ' 
Tr iC^^r-h^JEtj:. h^>vX37T r 2(7) 

y-Hm)E<i:/cC'5o hy>V7.^T r ICDYU 

^>^UVyy-J7.^T r 2 (7) H U-f >t^fflilgiSV i (c 
lSS^$nTVii)(^T. K^>i>'X^T r 2C0KU-f >m 
Stltti. l>^>vX5^T r KDHl/O-^j^itl, (Cit««J 
t"'5;^t$(C?ij:'5>. Co W/L&U^Vth if^^Sl^^ 

tl^Li^(h^, Vy>i/7s^T r \ tVyyVTs^T r 
2coKU^>m«ttiS«^Wi^L<;^cC0. I, = I, = Ic 

[0 4 8 5] Sfc, h7>vX^T r 5;&*:*'>^j:(7)T, 
h^>vX^T r l<7)KU-r>m^I, (h. h^>vX 

^ T r 2 CO H I : t^. mz^'H:m^\zmri^ 

n.m.tLx^^m'f'i 3Q\zm.n^. ^^x. ^mm^ 
Tdx\t. Hu-r>m«ti. (h, Hu-onssit^^t) 
-ttfc;^^^(om»ft?5^%7^s^7 3 o(co?tn. m^%n=F 
\zmn^%moi^f^\z^'^^rzmmx. ^^m^7 3 

[0 4 8 6] ^LXly^>B(Omm\Z:h\^^X^^^m^ 
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2*2cl8P2tiSJ?$nTlri&t<^OT, h^>vX^T 
[0 4 8 7] -E-bT, 2 ^-r >g01iS{Ci3tiTS^Si 

[0 4 8 9] ti^. ^^m^\zmn^mwLo^^^\z^. 
mm\t. ^^sMmT <x\z:tin^^^m^\zmti^mm(D 20 

:kt^xS^^^. 

[0 4 9 0] /ct*3. ^^^'F\zmn^nm<D±^:^\zM. 

fsmitt. mTikmmT diz^n^^ytmi-izmn^mmo 

[0 4 9 1] :^mmmmT\t. m^smm\z:hi^^x^^ 
m^\zmn^mm\t\^u^>mmi^t. \^u-(>mm 
it<D^x^^. i:oT. ^^mi='\zmn^mmi)^\^u 
>mmi i<D^\z&^Lx\^^Ui^\ ^(Dtztb. hy> 

i^::^^T r 1 thy>i^Xi^T T 2(Di^\if)^mx. h 30 

y>>^7>^TT 2<D}i]y-c>mmi2tm^mmi c<d 
]tf)mmmrs,u^xh. %^m^\zmtx^mm(Dmi!)^ 

[0 4 9 2] ^fz. :^^m(^mmx*\t. s^jx^mpbIt 

a (C^BliT K y > vX^T r 1 O F U< >nm\tm^m 

f)mti^z.txy-hmE.f)^$^{tutctbxi)^^. 

mt)^^^f^^xcDmB^\t. %7t^i^o§infe;&^n 40 
ui^K Lfzti^ox. it^kommtit^x. mi&^nrzm 

f}mm-^nxL^o(D^^<ztt^x^^o 
[0 4 9 3] ^fz. 'iit5^tmmiz. mmxtimcD^^^ 

mmmz^^i^^i^^xi^xh. n&xtimo^^^^m^zit 
^xmmmxm9tm'F-<Dwm\z{th'Dtf)^^\:^(D^m 
<ztt)^xt^. ^ft. m2 5{Z7r.Lrzmi^xf3m<Dm 

5g(DTFT5 1 ^mmm^-VWii1^^itftt€\Z]t^X. 50 



^9tm'¥-(D'^{t\z^^mm(oi&T^m^^ c tf)^xt 

f)mt^mmztE^^tixh. ^^^^(Dmmt)^^itr 
^o^^Vf^^ztfi^x^. ^rzM&(D±mzf^oxmm 

[0 4 9 4] u^. ^^mmizi^^^x. hy>z^y^^T 

r 4CDy-Xi: HU-f >li, -^rJi h -7 > vX^T r 1 
RD^h^>vX^T r 2c^y-McSi^^nTl.i^o L 

f)^L:^^m\tz<om^\zm&^titj,^\ *^H^co@j« 

i$^T r 1 (Dtr-ht\'l-^>^mK^m'rztf)^Xt^^ 

v\z. hy>i^:^^T r 4:^m(Dm'¥'^rz{mmttim 

[0 4 9 5] ^rz:^mt&m\Z^\^^X. hy>i^7.^Tx 
fc-^-irttT r Z<DV-7s^rz\t^V-(y\Z^m^t\X 

^^^o Lf)^L:^^m\tc(Dmmzm^'^tirji\^\ 

[0496] OtO. Tr3, Tr4. Tr5l^. Ta 
Ttj:0 3 1 (A) (D^o^Z^f^^n. TdTi^S3 1 
(B) Ocfc'^HftJS^nTt.mtf^l/i. ^fz. Gj, P 

*-^2*(CLTt>^i<^o 
[0 4 9 7] -D^ip, TaJwCfeViTT r 1 ^mtl^nm 

\t^xmmuxmm^nx\^^n{:£^^K t d n:feiiTt^ 
T r 1 r 2 ^mti^mm\t^^m'f\zmnn\i& 

[0 4 9 8] U^. *^Jfi«»JCD«^£«. ^lfi«4-^lfi 

0iji I m^rtKDm^t^s^izm^'tio'^x^m'r^ 
ztf)^-^mx^^. 

[0 4 9 9] i^mmiS) *^JEfi3JT«. 02(C^L 

So 

[0 5 0 0] m3 2\Z. m2Xfr:Lrzmmi 0 l(DmL 

^mi&^m-ro ms 2tc^-r®i«i o i«. m^ms i 

(S l-SxO^^OlO) , ^l^^i^G j (01- 
Gy<?:^^^(^l::3) > ^2^^)^P j (Pi-PycD-5 
•^OIO) , ®3jtSSSR j (R l-RyO^-^c^l 
sc;miS«8V i (vi-vxo^^oi-:?) 

[0 5 0 1] ^fcii^lOU^. h7>v;^i5^Tr 1. 
hy>z^:^^r r 2. h^>vX^Tr3, N7>vX 
^Tr4. h^>vX^Tr5, h^>vX5'Tr6> 
^^m=f-7 6 0&OC^^^g7 6 1 ^WbT(.iSo 
1^*7 6 1 lih7>vXi$^T r IRD^T r 2CDy-hi: 

[0 5 0 2] N7>vX^Tr 30y-h«mi^3c«a 
G j icS^S^nrii^o -?-LTh7>vX^T r 3<0y 
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[0 50 3] h^>vX^^Tr 40y-h«, S2^ac 

-rXC, =fe^-:^«h^>vXi$^T r IRt^T r 2(7)^ 

[0 5 0 4] h^>vXi$'T r 5(7)y-hJi> ^3^^ 
j (Cg^^nn^'So ^bTh^>vX:$'T r 10 

[0 5 0 5] h^>v;?^^T r 6(;)y-Nti, hy>zy 
7.^T r 1 Rt^T r 2 (Oy- hUaiK^nTt^^-So -^-b 

[0 5 0 6] h^>vX37T r 1 h5>vX^T r 2 

[0 5 0 7] «i#^ffl7 6 \i^^m^^2'0(Dmm\t. - 
:*frih-7>vX3'T r 1 (h h^VvX^'T r 20y-h 

[0 5 0 8] m^ii^v i <Dmm {m.wM^£) ti-^^s 

[0 5 0 9] ;'cf::fe. h5>vX^T r IRO^T r 2lin 30 
^ 1- h ^ > V X ^ eh p ^ h ^ > y X ^ (7) 

if'^eT'b^ln fc/^b, h^>vXi5^T r IRt^T r 

2oiittmfii;T^6o ^m^mmmmtLxm 

r l^XST r 2«n^-^:^^;U^h7>vX^T^'50;&« 

2 p ^ -^^ :!^>IU^ h ^ > >?X T' -5 <0;^^M ^ bt/^o 
[0510] h^>vX^$'Tr3, Tr4, Tr5, T 
r &\t. r\'^^'^-)VmVyy'J7.^ t^'^^^^JVmVy 40 
>vXi$'0<i:*»bTt>^l^ 

[0 5 11] ^3 2II^L^ii^$Wr^^^g@(7)K 

T a t^^.mmT(\ t \z'^\i^xwim't^ z. tfj'^^mxh 
^tz. '^i--^^^mz^iiw'^ti^m,mz'Di^^x 

\t. mA\Z7r.htz^-(^>{/^^-Vt:^^.ir^Ctt^ 

50 



[0 5 12] mtii^^mmT af)mt&^ti^t. mim 

X ZiiVy>V7.^1 X Mi'^^y\zUh. 
^3^lE*lR«S«$nTVi}il>OT, h^>vX^T 
r 5ti:t7IC;^toTl.i'5. 

[0 5 13] ^LT. m^UWMm^X 0 2liA:^^n 
[0 5 14] 03 3 (A) \Z. m^'iL^m^T d.\Z^\^^ 

nrcii^<7), liSi 0 1 (bmrn^y^-t. i e efi^^rsj 

-So ^fc. 7 6 5lim#^^lJ(Hlg§l 0 2;&^^-r'5^€ 

[0 5 15] Vyy^JTs^-v X z\t'tyo^^mzh^<r> 

i:y-Xc7)r«1(I»itn^o C(7)i:#h^>vX^T r l 

i!if^bT430. Sl;0^fiK0 3i:::>o i;oT, l-^>i;x^ 
Tr ia)y-h«EVcsJimfle<iI cICctoTS^^. 
[0 5 1 6] •^tTh^>vX^T r 20y-hti, h 
7>xXi$'Tr 10y-f>lcSJ^$nT(.i'5)o ^/i. h 
^>vXi$'T r 20y-Xt^. K^>vXi$^T r l(7)y 
-XlCg^^nxt/i-So \.fz.ti^r>X. hy>i^^^Tx 
l<Dtr-hnmt. ^(D^^hy>z^X^T r 2(Dtr'- 
hmEE<i:/cC^o ct-pT, h ^ >vX5^ T r 2 K U-f > 

h^>vx^Tr l(^h•u-r>BatlIJtfiaJ'r 
^o uc,v//LRzsv,,'/)im^\zmv\^^tt. 

hy>>^X^Tx 1 (t h^>vX5^Tr 2 (75 K U-f >« 
[0517] ^LT, hyyJX^T T 2(D)i[y'i>m 

I : ^m^m"^ 7 6 0 icosn^o ^^m^r-^zmn^m 
^mmm? e 5ic*3(.^TSa6^n/cfi^moiti c 
^zmcfziz^^x^o. mti^mm<Dizt^\zM.'^^ft 
nmx^^m'f'i 6 o^t^^t^o ^^m'^'izmn^m 
m^o \zmo UKmfj^-ofzD. ^^m'f-^zmn^mmf)^ 
m/U7:^<Dy5\^\zmnrzor^m't\t. ^ytm'^ie 

[0 5 18] mtj^^mfB^T a^mjr^t. si*a 
mc. f^2^^mp<Dmtif)mj'i-^. c<ot^. ^2 
^^mpomm^. mi^^mGj:oh9c\zmjr^(r> 

^m^L\^\ U-^U^ Vy>V7.9T r Z'h^9t\Zt7\Z 

xmnxL^ot^i^xhh. 

[0 5 19] m^]h^mf^T at'^^j't^t. 'Jk\z^^s 

m3^g^R75^MW$nh^>yx^T r Sf}^yi:>\zU 
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[0 5 2 0] 03 3 (B) IC, g^S9ra1TdH43tt^@i 
momJS&mimt. h^>vXi$^Tr 3Rt;K7>v;^ 

lRr/h^>vX^T r 2coy-*X«!8^3gi^7 6 OO 

[0 5 2 1] -^hyyVTs^T r 1, Tr 2JC:fel^T 

^^^^tlTl^-So ^^\Zs hy>z^X^T r eoy- 10 
Ktih^>vX3^Tr IRZfTT 2(D^-h tmm-^tl 

thyyVX^T r 6 <D K UOSatt^I^U^t^ IC^ 

^)vmzi^i^^n^. 

{0S2 2\ ±M\^tz^o\Z. h7>vX^TrltT 

^2?&t^^m^n^o 20 

[0 5 2 3]-*, l>^>vX^T r 20KI/-r >ttcg 

[0 5 2 4] ^LT, h^>v;j;5'T r 5*i;d->;^«ccO 
X. h^>v?X^T r IRt^T r 6 CO HU-r>«j6 I, 

ST, %tH:m^7 6 OH^^f ^. 
[0 5 2 5] ^LTl ^-r>S01ii3^(Ii5(.^T^^^FB^ 30 
Td;&^MS&$n^<i:, :k\Z2y-(>^<Dmm\Z^^^xn 

Tt^mf^r d-hmi^-^n^. ^Lxiy^ymo^m^tm 

mz. '^3^^UR2f)m^'^n. h^>vX^Tr 
5, T r e^f)^^>\ZUh. ^l^g^G2 5^r/^ 

2^^mP 2i,tmSi^nx\^^Ul^<DX\ hy>V7.^T 
r 3RtXT r 4«:t7{C/<CoTli'5. J:oT> H U-f > 

nmirt. Yv^ym,^\^^^t>'^fzmm<D^t^\z 
a^ofc»ST% %7t^^7 6 oti^^^-r^o 

[0 5 2 6] -E-LT, 2y^>E(r>mm\Z^\^^X^7rM 
[0 5 2 7] Stiii^airBlTa<i:, ^^^r^lT d;!>«jK7 

X. ±j^Lrz%mmDi&^n^. 
[0 5 2 8] ui^s %ytm'¥'\zmn^mrk(D:kt^\zM. 

^m\t. ^TT^mNiT d\zii\'fh^^m=f'\zWLn^%WL(D so 



:kt^X^^h. 
[0 5 2 9] *^BjcD@I^T(i, ^7KS8r«1(Ci5l^T%7t 

^>«8K Ii(O^H&#LTl^/ct^i. Vy> 
VX^r r \ thy>V7.^r r 20^m^mx. h 
7>vX^Tr 2 0KU^>mMIt<hfi^S«t I c<D 

\tiimm^xm^^xh. ^^m=f'\zWLni>%m(Dmt^ 
mmfi\x'fn^(D^^7i. nm<r>\iib-o^timv^^ti^ 
<D^m<cti)^xt^. 

[0 5 3 0] t,tz. if^%m(r>mmx\t. m^^L^mmT 
a\zii\^^xvy>v7.^T r ioY\^^>%m\t^%m 
^\zm.tix\.^fs,\.^. ^r>xmwmMimmz^'Dxmm 
\zn,mmt&^n. h^>vXi$'T r icoh-uosat 
iimni>z.tx'f-vi^mti^^i\:\^\t\:^t>xi)^^. 
mf)^^^'r^^x<Dmm\ts %^m'f'(^^m\ztE:^^n 
Ltzft^-DX. vt^<Dmmtit-<x. «tj^$n^« 

f}mm^tixL^^<D^m<ztf)^xt^o 
[0 5 3 1] ^tz. '^^t\^m\z. mmAtim(D^^m 

ij^^irtf^-^x^^Ti^Tt), mE.xtim(D^^mm\z]t 
^xmmmx^^M'p(Dmm\z{i^'Dtt)^^\:^<D^m 
<z.tf)^xt^. ^tz. m2s\z7jkLftm&xttm<om 
mcoTFTs 1 ^n^mrnxmi^^ittzttizit^x. 
^^m^(D9^i\:\z^^mm(D(&T^^?i^zt^^xt 

i)m'r^mmztE:^'^nx^. ^ytm^f-o^wmft^^it-r 

^(D^n^^ctf)^x^. ^rzumo^^mz^-oxmtt 
mm^i^t<r^^(D^m<z.tf)^xt^, 
[0 5 3 2] :^mmm<Dmmx{t. 02, 0 

5. 13 7. m9. mi oRzj^mi 1 \z^sbrzmm\z\t^ 

X. S^jA^^rHl(C^tt^h^>vX5^Tr lOKK 
;&Vh$Vi/::J6, I c tiW-rs^^^i^JCgSn'S 

[0 5 3 3] ;^C^3, ^nmm\Z:iol^X. hyyVTs^T 
r 4<7)y-Xch KUOti, -:^(ih^>vX^T r 1 
(DKU-r>iC, hy-1j\tVyyi^7.^T r \ (Df-V 
RI/h^>vX^T r 2CDy-hlie^«?$nTl^So t 

\t. mt^^^mf^T a\Z^^^XVyyV7.^T r \<Df 

iS'T r 1 oy- Kch Hlx-r >^^r)Bi1"Ci:7!i^T#'5 J; 
e^lC, h5>f>'X^Tr 4;!)tffi(Oig^S/2:«iBi6l<i:«ll^ 

[0 5 3 4] ^fc*^Jg«?JJ(C*3(.^T> h7>>?X3^Tr 
5<0y-;:^<hKU'^>t*, -:&liT r 2C0KU-f >tc. 




( 39 } 



2003-177712 



75 



76 



[0535] O^O, Tr3, Tr4, Tr5. Tr6 

\ts TaTJftmSl (A) (D^vlZt^m^tl. T dX\t 
03 1 (B) OJz-plC^^^nTimaSl/io t.rc. G 10 

«i)Tl*'^2*f;LT'b6li, 

[0 5 3 6] -O^^. TatC*5liTT r 1 ^mtl^Mm 

\it±xmmMxmm^tixi^>ni^:i^^\ t d ic^si^xti 
T r 1 r 2 ^mti^mm\t^9tm^\zmnti{i& 

[0 5 3 7] *^ss««j(o«fie«. ^mm4--^m 
mi 2(D\r^rn<Dm^t^^^^zm^'^t>ii:xmmt^ 

[0 5 3 8] mmmi4) :$i^mmx\t. 0 2(c^l 20 
rz^^^mii^^-t^mmi 0 KDm^iz-Di^^xmrnt 

[0 5 3 9] ^3 m2X^Lrzmmi 0 1(7)11 b 

i^mi^^^^r. ms4\z^.'rmmio i\t. m^nsi 

(S l-Sx(0p-6(0 1O) , ^l^jSiSG j (Gl-- 
GyCDo-^Ol-D) . m2^^mP ) (Pl-PyO^ 
^<7) 1 O) > ®3^^^R j (Rl-Ry(D^^01 
'O) RlSmMUV i (V 1-Vx(7)^^(^l^) ^WU 

[0 5 4 0] ^;^clJ^l 0 Ui, h^>vX^Trl, 30 
h^>v;^^Tr2, h^>vX^Tr3, h-^>vX 
i5^Tr4, h7>vXi$'Tr 5, 5!3fe*^7 8 0R([/« 
j#§g7 8 1 ^^bTli^o ^}f^S7 8 ltj;h'^>>? 
X^Tr IBiD^T r 2cDy-hi:y-XOrBl(Dmffi 

[0 5 4 1] hy>i^X^T T 3(Dtr-h\t^l^^m 
G j (CggS^nTli-So ^LTh^>vX^T r 3 0y 

o> t>^-:&«h7>vx5^T r lov-xjiSiiS^n 40 

[0 5 4 2] hy>z^7.^T T 4<D^-h\t. m2^^ 

mp j ics^^nrii'S. ^trh^vvx^T r 40 
v-x^Ku^>tj:. -;5^{ih^>vx^Tr l(;)K^' 
-r>^r» hy'-'yjlithy>i^Xi^TTlRlf^Tr2(Dy 

[0 5 4 3] h^>vX^T r 5(7)y-hti. ^3^^ 
iglR j \zmm^tlX\^^^o "tLXhyy'JX^T r 5(0 



[0 5 4 4] hy>i^7.^T r I thy>i^X9r r 2 

2<D^j-x\t. ^ytm^f-? SO <Dmmmm\zt&mnx 

[0 5 4 5] »Jf 7 8 1 :?&^^-r ^ 2 C)(7)mffiJt, - 

\z. hy-'ij\tT r i<o^j-7s(Dmm^m\z^m.^nx 

[0 5 4 6] mMMW i (O^E (SiimE) (i-^(DiSS 

$twft;^nT(.iS. ^;rc«[fi]®ffi(0@jE'b. -S(7)iS$ 

[0 5 4 7] 7^j:i5. hy>V7.^i: r l^XST r 2\tn 
'f'^^)mVy>z/7s^ tp^^r^)VmVy>i^7.^<0 
E^^Xh^\^\ tztil.. h^>vX^Tr ISC^T r 
2(Dffitt«l^i;-C*S. ffiS^liSmffiiUTffl 

r IRO^Tr 2 «n^-\'*;i/S h 7>vX^^T*-5(7);d« 

M^ti^^o isfi. mm^n^mmtLxm\^\ ^m^m 
2«p^A'*;nih^>vx^"e*S(D^*li^Li/i« 

[0 5 4 8] h^>vX3^Tr3. Tr4, T r 5 (1. 
n^^r^)Umhy>i^X^tv^^^)mhy>i^X^ 

[0 5 4 9] ^3 4IC^LfcilS<&#"r'5%7t«B<7)» 

f^ti. ^3(i^Lfciij^(o^^.*:[^^ic, mtii^^mr^^ 

T a chS^^fB^T d t \Z^kixmM'ri> Z tf)^^mx$> 

^« ^ft. i^i^3^^m\zwtu^n^ms.\zr:)\^^x 
T^^o ^fzmssiit. m3 4\z7jkLrzmm<D. mtih 

^mmr at^7F:mrB^Td\Z^n^hy>i^7s^T r 1 
thy>i?X^T r 2<0tit^^. fffimiC^LfcHT* 

[0 5 5 0] ##ji^^r«^Ta7:/^'^te$n'S).i:. mi^ 
SiiaG, ^2SlElSP;!itjl*^$n^o J:oT, h^>y 
X^T r 3 ch h^>i;Xi$'T r 4f)^:t>\ZU^. U^. 

m3^^mR\tmi^i^nx^^u^^<Dx\ vy>iy7.^T 

r 5«:t7(C/ctoT(^i'6o 

[0 5 5 1 ] ^LT. ft ^^igi5iHig§ 1 0 2\zx-h^n 

[0 5 5 2] 113 5 (A) mt^h^mf^T a\Z^\.^ 

X. m^us i jct'x^^-fi-^iiisu/tfi^mati c;&^fiit" 
nfc«^o, 1 0 1 (oftiss^^^-ro 7 8 eji^ifi] 
m^i ^ A -5 mai it (7) (7)^fflT ^ icij^ b T I i 
-So tfc, 7 8 7 i o 2 ^o^^f-ss® 

[0 5 5 3] h^>vX3^T r 3«:t>(D«JilI^-6(D 
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n^t. s^mml ciih^>vx^T r iokuo 

Tr 10y-h®EVcstimi5ftMI c J:-::>T^^^o 
[0 5 5 4] ^■LTh^>v^X^T r 2CDy-hl^. h 

[0 5 5 5] mt'^^mfB^T af}mTr^t. mi^^ 
mo. m2^^mp<ommmj-r^o c<Dt^. S2 lo 

U-oXL^-ot. ^it^ffl7 8 lC0ai$;5^Tr 4$aio 

[0 5 5 6] m^ji-^mmT afimj-r^t. 'A\zmm 

(.>7^.t(/^(7?T, h7>vXiS^T r SRD^T r 4«:t7tC?^cJ: 
■dTI^^So 20 
[0 5 5 7] 03 5 (B) IZ. S^SSr^lT d tC^fettSli 
h^>vX3^T r 3R^Xh^>vX 
^Tr 4«:t70JKIitI$)So ^/t. h^>vX^Tr 
lJ^r;h^>vXrS'T r 2 c^y-J^^ti^^t^^ 7 8 0 cO 

[0558]-;^h^>v7.37Trl. Tr 2lC*5liT 

^^J^^nxi^S. ^UT, h^>vX:$^T r 2(^^r- 

h^>S^X;$^Tr l(0y-h(::g«ll!$nTli'5o 
^fc. h^>vX^T r 20y'-Xti, h^VvX^'T 30 
r 1 (7)y-XHgfB?$nT(.iSo J:oT, hy>z^:^^ 
Trloy-hSE«, ^C7)^^h^>v;^i$^Tr 2 0) 
y-h«Eci:;^ct6o h^>vX^T r lOKU 

^>&t;h^>vXi$^T r 2 0HK>«milS«|V i {Z 
Htm^tlX\^^^<DX. h^>vX^T r 20KU-f>m 
jWEI,«, h^>>?X^T r 10KK>ffiatIJi«:«»J 
-f^^^^^ZU^, mz. uC.W/LRZSV,,'f)im^ 
\Z^L\^^tts h^>i/X37T r 1 ^ t>^>vX^T r 

2(D]^u^>mm\tu^^\zmL<fj.o. i, = i, = ic 

tU^o 40 
[0 5 5 9] ^^c, hy>i^::^^T r 3^^:t>U<DX\ 

nmtLx^^m'!^7 8 oizmn^o ^-ox. m^^mr^^ 

[0 5 6 0] ^LTl 7<>@CDli^[-;feliT^7n«8W 



t)^:t>\zu^o mi ^^mc 2Rl^m2^^mP 

2\tmii^tlXl^'^U\^^0X. h7>vX5^Tr 3RC/T 

rcmmx\ %7tig^7 s oti^^t-r^o 

[0 5 6 1] -^LT. 2 5-f >@01ilg(Ci5liT^jKffl 

[0 5 6 2] m^'^^m^Tat. u^^mf^T diimi 

■t^tiyu-ummmir^o 1-^07 u-A^Pai 

[0 5 6 3] fe:te, »^«^tI«n*SSSO:fe^^(Cl. 
^o;/5:Wffi"C5?3t«?7 8 0;&t^3frS(^T. 

:^^^T^^^o f^i^. m^]h^mmT a\Z^\^^X^. 
T r 2 CO K U-r >m»iS(^):*c^$(C^^o;^c®gT%^ t 

«VGAfci:4 8 0 ^-T X^H^i^J^^il^gBII^tt ^.tlT . 
:feO. 1 ^OOli^OS^ii^SB^ITalil 

^rB^coi/'4 8 ()mm.u^n\zfh^\^^t^c^xh^. 
[0 5 6 4] i^mmmmx\t. ^^^mmz^^^^x^^ 
m=^\zm.nhmm\t\'\^^ym.m.\.t. Ku-r>-a«i 

>SSitItO^(C&i¥L.TVi/^^(.io ^Otz^. hy> 
i^X^T r 1 thy>z^X^T T 2<D^m^rtlX. h 

y>zy7.^T r 2(D\iu^>mmutiinmmi c<r> 

^^i^mmf^xw^^x-h. %'H:m'f^\zm.n^m.m(r>m^ 

[0 5 6 5] ^fz. i^^m(Dmnx\t. mt^^^mmT 
a{c*Di^Th7>yx^T r \ <D ]^ ]y ^ yn.m.\t^%m 
=f'\zmnx^^t^^\ ^->xm^mmm^\z^r>xmm 
\z%Witmt&^n. h7>vx3^T r loKuomss 
tmri^z.txf-hn.i£t^^\tL'\t\:^^xf)^^. t<D 
mm^'r^^x(D^mt. ^^mi-o^mzuib'^n 
Lrzf)^'ox. vt^<Dmmt}t^x. «^*&$nfcm 
m^i^^t^^n^mi£f)^^<^m'r^<Dx\ mm^m^ 
'^tsmrB^^m<r^ztf)^xt. mmm^siz^i^xmrn 
f)mm^nxL^^(o^^<ctf}^xt^. 

[0 5 6 6] ^fz. ti^tmmz. nmxi]m<D^^^ 
m(Dmj^.hmi2m^xi^^^o TFT<D^m^ 
mmmizi^i^^^^x^^xh. mf£Aijm<D^ytmm\zit 
^xmmr^^x^^m^(omm\z{:£^-Dtf)^±c^<Dt:m 

<Z.t^iXt^. ^fz. m2S\Z7r:LrzmEEAtim(Om 
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79 

[0 5 6 7] *SIJS^JtC43UT. hy>i^X^T 

r 40V-X«hHK>«> -:«r«h^>vX^T r 1 

CDKU-f>fC, tj-p-^^t^ h'7>v7;i$^T r 1 oy-h 
&U^h^>vXi$'T r 2<^y-h(cS«S$nT(^^^. L 10 

[0 5 6 8] ^rz^mmm\Zii^^X. h^>i^X^Tr 

5(^v-:xt Ku-r>«, -:5«Tr 2oy-x{c. 

1 0 y - X ^^igg-r s ^ T ^ J: ^ 

tix^>n\iSi\^\ 

[0569] ^^0. T r 3. Tr4, Tr5tj:. Ta 
Tti®3 5 (A) (D^olZ^m-^n. TdXiitmSS 

(B) (D^o\zmm^tixi^n\>iSk\^\ ^fz. Gj, p 

j. R}\t3:$^m\0^fSitUr>X\r^^tJ^. ^ttbXl 
*'^2*{lLTt>S(.^« 30 
[0 5 7 0] 'Dt.O. TaHiS^^TT r 1 ^mtl^mm 

\t±xmmmxBm^nxi^^n\t&\^\ t d t:::fciiTti 
T r 1 r 2 ^mni>mm^t^^m'!F\zmtitii,i& 

[0 5 7 1] ^ft. ^^m'Fommmm^T T 2(Dv- 
:^\zmm'r^(Dx\tu<. T r KDy-XtC^j^-r^ct 

mmmtf)mt]i,^mm\zio\.^xmom^n. ^fr^mm 
\z:^i,^xmm^n^^^iz. mm^mm-r^wmhyy 

mti^^m^tb. m^(Dy-h^mmt^^o\zLxh 

[0 5 7 2] u^. :^nmm(Dmmt. mmm4--^m 
3m^rn(Dmf^thsm\zm.^'^t:>'ttx^mt^ 

[0 5 7 3] 

m\zii\^^x^^m'r-^zmn^mm\t k k >mm, i 
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80 

^(Dtzib. h^>vX^T r 1 h'7>vX^T r 2C0 
tcwrs h y >i^7.^T r 2 O K K >Scg I . <^Jt7!i^ 

[0 5 7 4] *«BJc0^2O«fi!c(^>i®5gT«. 02 7 

(A) \z^.brzm^(D^^\z. mi(^^^tm2(D^^ 
m^'rnf)^-:^<D^^(o^{if)^rti^zt\z^f). 20 
(D^mz^n^i^it(D/^^>7.^mti. mmm^^^^t 
mi'izmt^'^n^mm i , o^t^fimmomiz^rcti 

\zm ztxm.^'^nrz^^^^mt-^^ z,ti)^x 
^Lxmmm^^%%m=i'\z^ti^'^tx^%mix\t 
^^i^it^nrz%mz)i:-cifk^-^xh^<Dx. «fttco 

02 7 (A) \zm\.itmmzvc.^t^^»mmzmfL 

x^ct^^x^^. ^fz. mm\z^i^^tirznm\t. n 
m<-r^z.tf)^xt^. 

[0 5 7 5] ^fz. :^mM(Dmmx\t. m^j^^mmr 
an*5(/iTS^>vx^T r 1 <D V >mm\t^^m 
^\zmnx\^^tji^K ^->xmnmmmmK\z^oxmm 
izmmmm^n. h^>vx^Tr ic7)h'u^>««t 
f}mn^ztxy-hm&-f}^^itL\ti:ibxf)^^. ^<d 
m^^^&t^^xof^mts ^7t^^(^§«n£;&^n 
Lrzf)^^x. vtM(ommt}t^x. mf^tstiftn 
mt}^^^m^n^m^^^m<^^'r^<Dx\ mm^mt 

f}mm^riXL^^<o^m<ztf}^x€^o 
[0 5 7 6] ^tz. vt^tmm\z. mmxtimo)^^^ 
mmt^.hmt2m^xi^^o rtj,t)^. TFTo^m^ 
mmmiziii'io^i^^x^^xh. mEEXiim<D^^mm\zit 
-<xmmmx^9tm^<Dmm^z{iib':Dtf)^^\:^(D^m 
<ztf)^x^^o ^fz. m2 s\z^.LrzmKXijm(^m 
3g(7)TFT5 1 ^mmmi^xW}i^^itrzt^\zit^x. 

f)mt^mmiz&:^^nxh. ^^m=f'<^mmf)mitr 
^(D^ii^^^ztt^xts ^ftWimo^mz^oxmii 
^mf}^:kt<u^(D^m<ctt)^xt^. 

m 1 ] ^m(Dmmxtim(Dmm(D':/u v^m. 

m 2 ] *^^os!^s®<7)±sy D V 0 00 

[^3] i^w^m^%^m(nmm<r>Wi'^m. 

[EI4] it^mzx-h-^n^\t^(D^^ ^ >^^^ 

[05] mm\z^\'^^mm<r>wm. 
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